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TENTH  ANNUAL  MEETING 


OF 


The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis 


The  tenth  annual  meeting  of  The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  was  held  at  the  New  Willard  Hotel,  Washington, 
D.  C,  on  Thursday  and  Friday,  May  7  and  8,  1914. 

The  President  of  the  Association,  Dr.  John  H.  Lowman,  called  the  Associa- 
tion to  order  at  eleven  o'clock  on  the  morning  of  May  7th.  Following  the 
address  of  the  President  and  the  report  of  the  Executive  Office,  in  accordance 
with  the  regular  procedure  of  the  Association  the  following  Committee  was 
appointed  by  the  Chair  to  present  nominations  to  fill  vacancies  in  the  Board 
of  Directors: 

Dr.  Walter  R.  Steiner,  Connecticut,  Chairman 

Dr.  R.  H.  Bishop,  Jr.,  Ohio 

Dr.  H.  M.  Bracken,  Minnesota 

Paul  Kennaday,  New  York 

Dr.  William  Charles  White,  Pennsylvania 

The  following  Committee  on  Resolutions  was  also  appointed  by  the  Chair: 

Dr.  George  M.  Kober,  District  of  Columbia,  Chairman 
William  H.  Baldwin,  District  of  Columbia 
Frederick  L.  Hoffman,  New  Jersey 
Dr.  Lawrence  Litchfield,  Pennsylvania 
Dr.  Theodore  B.  Sachs,  Illinois 

At  the  regular  business  meeting  of  the  Association,  held  at  noon  on  May  8th, 
the  following  were  unanimously  elected  directors  of  the  Association  for  terms  of 
five  years: 
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Dr.  Rupert  Blue,  Washington 

Dr,  Lawrason  Brown,  Saranac  Lake 

Dr.  Livingston  Farrand,  Boulder,  Colo. 

Frederick  L.  Hofifman,  Newark,  N.  J. 

Dr.  S.  A.  Knopf,  New  York 

Dr.  H.  R.  M.  Landis,  Philadelphia 

Dr.  David  R.  Lyman,  Wallingford,  Conn. 

S.  Livingston  Mather,  Cleveland 

Dr.  James  Alexander  Miller,  New  York 

A.  L.  Mills,  Portland,  Ore. 

Dr.  Charles  L.  Minor,  Asheville 

John  Mitchell,  New  York 

Upon  motion  made  by  Dr.  Ravenel  and  seconded  by  Mr.  Baldwin,  the  fol- 
lowing resolutions,  passed  by  the  Board  of  Directors  at  their  meeting  on  March 
7,  1914,  were  unanimously  indorsed  by  the  general  meeting: 

Whereas,  Dr.  Livingston  Farrand,  who  has  served  as  Executive  Secretary  of  The 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis  since  January  15,  1905, 
or  practically  during  the  entire  existence  of  the  organization,  has  resigned  to  accept  the 
presidency  of  the  University  of  the  State  of  Colorado,  and 

Whereas,  As  Executive  Secretary,  Dr.  Farrand  has  been  largely  responsible  both  for 
suggesting  the  lines  of  policy  and  work  of  The  National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis  and  for  carrying  into  effect  the  policies  and  lines  of  activity  approved 
by  the  Board  of  Directors,  and 

Whereas,  During  the  nine  years  of  Dr.  Farrand's  incumbency  of  the  position  of  Execu- 
tive Secretary  The  number  of  organizations  engaged  in  the  prevention  of  tuberculosis  has 
increased  from  a  very  few  to  over  1200;  the  number  of  hospitals  and  sanatoria  has  increased 
to  550,  with  more  than  35,000  beds;  the  number  of  dispensaries  to  400;  the  number  of  visit- 
ing nurses  to  3000;  the  number  of  open-air  schools  and  fresh-air  schools  to  over  200;  and 
advanced  laws  dealing  with  the  treatment  and  prevention  of  tubercidosis  have  been  enacted 
in  45  States,  and 

Whereas,  These  results  are  the  most  eloquent  and  conclusive  Justification  possible  of  the 
policies  suggested  to  the  Association  by  Dr.  Farrand  during  the  early  years  of  his  incumbency 
of  the  position  of  executive  secretary,  therefore  be  it 

Resolved,  That  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
hereby  places  on  record  an  expression  of  its  recognition  of  the  far-reaching  benefit  and  value  to 
the  people  of  the  country  as  a  whole  of  the  services  which  Dr.  Farrand  has  rendered  as  Execu- 
tive Secretary  of  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
during  the  past  nine  years;  of  its  appreciation  of  the  admirable  spirit  he  has  shown  in  all  his 
dealings  with  the  ofiicers  and  members  of  the  Association;  of  his  exceptional  far-sightedness 
and  sagacity  in  meeting  the  problems  that  have  arisen  from  year  to  year;  of  his  unqualified 
devotion  to  the  success  of  the  cause;  of  his  sound  judgment  on  the  wide  variety  of  medical, 
scientific,  social,  political,  and  practical  questions  arising  in  its  work;  and  of  the  very  great 
regard  and  affection  felt  for  him  by  every  member  of  the  Association  who  has  had  the  pleasure 
of  working  with  him,  and 

Resolved,  That  we  part  from  him  as  Executive  Secretary  with  the  greatest  regret  and 
extend  to  him  our  best  wishes  and  confident  assurance  of  his  complete  success  in  the  new 
position  to  which  he  has  been  called,  and  urge  him  to  continue,  to  the  largest  extent  compati- 
ble with  his  new  duties,  his  active  interest  in  the  cause  of  public  health  and  in  the  work  of 
this  Association. 

At  a  meeting  of  the  Board  of  Directors,  held  on  Friday  afternoon,  May  8th, 
the  following  ofl&cers  were  elected  for  the  ensuing  year: 
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Dr.  George  M.  Kober,  Washington,  President 
Lee  K.  Frankel,  Ph.D.,  New  York   1   ...     „      .. 
Dr.  W.  Jarvis  Barlow,  Los  Angeles/  V^^^-Presidenls 
Dr.  Henry  Barton  Jacobs,  Baltimore,  Secretary 
William  H.  Baldwin,  Washington,  Treasurer 

The  following  Directors  were  elected  to  serve  on  the  Executive  Committee 
for  the  ensuing  year: 

William  H.  Baldwin,  Washington 

Dr.  Hermann  M.  Biggs,  New  York 

Homer  Folks,  New  York 

Dr.  Charles  J.  Hatfield,  Philadelphia 

Dr.  David  R.  Lyman,  Wallingford,  Conn. 

Dr.  Theodore  B.  Sachs,  Chicago 

Dr.  William  C.  White,  Pittsburgh 
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Receipts 

Balance  on  hand,  May  1,  1913 $2,534.37 

Membership  dues $10,560.00 

Donations 1,021.55 

Appropriation  from  Russell  Sage  Foundation 7,500.00 

Red  Cross  Seals,  1912  account 9,1 13.50 

Red  Cross  Seals,  1913  account 2,000.00 

Refund  of  expenses  of  Red  Cross  Seal  Campaign 229.36 

Sale  of  "  Fresh  Air  and  How  to  Use  It" 372.00 

Sale  of  "  Directions  for  Living  and  Sleeping,  etc." 572.36 

Sale  of  Transactions  of  Annual  Meetings 108.50 

Sale  of  Directories 64.74 

Sale  of  "Tuberculosis  Hosp.  &  Sana.  Construction"  17.85 

Sale  of  International  Cong.  Transactions 24.00 

Sale  of  reprints  and  pamphlets 141.04 

Sale  of  lantern  slides 76.20 

Sale  of  cuts 166.65 

Sale  of  Tuberculosis  Day  literature 264.70 

Interest  on  bank  balance 36.14 

Refund  of  traveling  expenses 184.18 

Rental  received  from  sub-lease 536.00 

Rental  received  from  storage 45.00 

Telephone  service 52.29 

Sale  of  buttons 23.75 

Sale  of  tj^e  from  Transactions 91.96 

Refund  of  incidental  expenses 70.54 

Dues  of  corresponding  members,  Int'l  Assn 102.00    33,374.31 

$35,908.68 
Disbursements 

Rent $2,351.96 

Salaries 14,899.86 

Expenses  of  Bureau  of  Publicity 703.06 

Expenses  of  Bureau  of  Construction 115.42 

Expenses  of  field  work 2,010.60 

Clerical  Assistance 3,697.95 

Printing,  General 216.35 

Printing,  Transactions  of  Eighth  Annual  Meeting 2,088.65 

Cuts  for  Transactions  of  Ninth  Annual  Meeting 8.48 

Distribution  of  Transactions  of  Ninth  Annual  Meeting 254.88 

Printing  and  distributing  "Fresh  Air,  etc." 1,144.43 

Cuts  for  "Tuberculosis  Hosp.  and  Sana.  Const." 18.98 

Reprints  and  pamphlets 129.67 

Stationery 146.16 

Postage 1,483.47 

Dues  to  International  Association 122.43 

Outdoor  Life  subscriptions 1,442.39 

Reporting  of  Ninth  Annual  Meeting 137.00 

Expenses  of  Ninth  Annual  Meeting 62.32 

Expenses  of  Tenth  Annual  Meeting 11.00 

Storage 252.00 

Auditing  of  accounts 21.00 

Lantern  slides 81.39 

Red  Cross  Seal  Campaign 234.11 

Tuberculosis  Day  Campaign 361.00 

Cuts 172.93 

Traveling  expenses 486.26 

Telephone  service 265.99 

Telegrams 83.86 

Express 275.94 

Office  supplies 324.29 

Incidental  ofiice  expenses 213.35 

Furniture  and  ofl&ce  equipment 95.69 

Advertising 23.00 

Buttons 47.98 

Exhibition  material 8.00 

Return  of  copy  of  Transactions 1 .00 

Dues  of  corresponding  members  Int'l  Assn 99.74    34,092.59 

Balance  on  hand,  April  30,  1914 $1,816.09 

William  H.  Baldwin,  Treasurer. 
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New  York,  May  4,  1914. 
The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis, 
105  East  22d  Street,  New  York. 
Dear  Sirs:   In  accordance  with  the  request  of  Mr.  Philip  P.  Jacobs,  Assistant  Secretary, 
we  have  made  an  audit  of  the  cash  account  of  the  Treasurer  of  your  Association  for  the  year 
ended  April  30,  1914. 

The  following  is  a  correct  summary  of  the  cash  transactions  for  the  year  as  recorded  in 
the  cash  book : 

Balance,  May  1,  1913 $2,534.37 

Receipts 33,374.31 

Total $35,908.68 

Disbursements 34,092.59 

Balance,  April  30,  1914 $1,816.09 

Certification  of  the  cash  on  deposit  April  30,  1914,  was  obtained  from  the  American 
Security  &  Trust  Company,  of  Washington,  D.  C. 

The  cash  in  the  hands  of  the  Assistant  Secretary,  which  is  not  a  part  of  the  cash  book 
balance,  was  counted  on  May  1,  1914;  and  taking  into  consideration  the  disbursements  for 
the  month  of  April,  1914,  amounting  to  $669.58,  for  which  reimbursing  check  had  not  been 
received  from  the  Treasurer,  the  fund  of  $777.36  was  proved. 

Yours  truly, 

Haskins  &  Sells, 
Certified  Public  Accountants. 

Contributors  to  the  funds  of  the  Association  for  1913-14  were: 

F.  Ambrose  Clark  Edward  H.  Bouton 

Charles  W.  Harkness  Mrs.  H.  A.  Dabney 

Samuel  Mather  Dr.  P.  A.  Hartman 

James  Douglas  Miss  Constance  B.  Holt 

RajTial  C.  Boiling  Mrs.  G.  de  F.  Lord 

Henry  R.  Towne  Prof.  Nelson  G.  McCrea 

!Mrs.  Edwin  M.  Bulkley  Richard  Stevens 

Anonymous  Ansley  Wilcox 

John  W.  Auchincloss  Edward  A.  Woods 

Lenox  Banks  Anonj-mous 

Henr>'  Batjer  J.  Franklin  Carter 

Mrs.  Joseph  Howland  Miss  Olive  Davis 

L.  L.  Dariing  Dr.  William  T.  Kradwell 

Rev.  Harris  E.  Adriance  Anonymous 

Mrs.  P.  D.  Armour  Ladies  of  the  Maccabees 

Miss  E.  Billings  Mrs.  S.  Liveright 
E.  S.  C. 


ADDRESS  OF  THE  PRESIDENT 

By  John  H.  Lowman,  M.D. 

Cleveland 


On  the  occasion  of  our  annual  meeting  we  involuntarily  take  the  measure 
of  our  own  growth  and  seek  to  understand  the  influences  which  have  helped  to 
shape  the  past  year's  activity.  To  perceive  the  nature  of  these  influences  and 
to  interpret  their  bearing  aright  is  a  matter  of  great  importance  and  of  far- 
reaching  effect.  We  know  that  the  vitality  of  any  Association  will  express 
itself  in  growth,  and  that  this  growth  will  reach  out  toward  such  new  manifesta- 
tions of  the  truth  as  are  life-compelling.  Such  a  general  tendency  do  I  see  in 
the  effort  which  consciously  or  unconsciously  is  everywhere  being. made  to 
reclaim  the  family  rather  than  the  individual.  If  in  the  development  of  the 
social  fabric  of  the  human  race  the  biological  unit  is  the  family,  can  we  safely 
proceed  to  the  restoration  of  this  social  fabric  with  the  individual  as  the  patho- 
logical unit? 

For  the  continuation  of  the  race  the  individual  is  nothing  unless  he  allies 
himself  with  the  first  natural  group,  which  is  the  family;  alone  he  is  physically 
a  menace,  rather  than  a  benefit.  In  his  nomadic,  irregular  life  he  can  and  often 
is  a  bearer  of  many  possible  dangers  which  vitiate  his  kind  and  their  progeny; 
he  is  not  a  producer,  and  in  forecasts  for  the  future  he  cannot  in  a  biological 
sense  be  considered  as  a  factor  in  the  final  realization  of  the  race.  Whatever 
of  the  arts  or  literature  or  science  he  may  give  is  an  intellectual  heritage. 

But  though  intellectualism  may  point  the  way,  it  does  not  insure  its  attain- 
ment, and  the  truth  can  be  made  effective  only  by  working  out  these  intellectual 
concepts,  and  this  can  be  done  by  a  folk  that  is  in  no  way  a  part  of  him.  The 
wreck  of  all  the  philosophies  strew  the  traveled  pathways  from  the  beginning 
of  time,  and  yet  it  is  the  isolated  being  on  whom  our  thought  has  been  concen- 
trated in  almost  all  the  work  that  has  been  done  in  the  attempt  to  eradicate 
tuberculosis.  This  narrowing  of  the  effort  to  fit  the  individual  case  may  have 
come  about  in  part  because  of  the  danger  that  the  individual  can  be  to  society 
and  the  logical  conclusion  from  that  standpoint  that  it  is  wise  to  isolate  him, 
even  though  isolation  is  fundamentally  illogical.  This  concentration  of  effort 
upon  the  individual  has  been  very  intensive,  especially  in  medicine,  and  has 
only  too  often  isolated  the  worker  as  well  as  the  individual  concerned,  and 
though  some  thinkers  have  seen  that  the  problem  to  be  solved  must  be  more 
inclusive  in  its  scope,  and  though  the  practical  methods  introduced  have  been 
correct,  the  initiative  in  expansion  has  come  from  other  sources.  The  inspira- 
tion has  heretofore  been  sterile  except  in  one  narrow  though  very  important, 
nay,  even  essential,  line.  It  was  altogether  natural  that  attention  should  at 
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first  be  centered  on  the  individual,  because  of  his  being  so  much  in  evidence, 
and  therefore  so  easily  an  object  of  study,  solicitude,  and  care,  but  it  was  a  lack 
of  appreciation  of  the  problem  as  a  whole  which  obscured  the  fact  that  the  con- 
ditions which  produce  this  individual  must  be  the  preponderating  element  in 
any  solution  of  the  problem.  The  family  must  become  the  object  of  even 
greater  solicitude  than  the  individual,  for  it  is  the  unit  from  which  the  whole 
mechanism  of  society  is  built.  To  reckon  without  this  great  fact  must  threaten 
any  endeavor,  however  earnest,  with  failure  to  reach  its  full  fruition.  Such 
efforts  will  be  contributory  and  not  leading.  To  build  on  the  pathological  unit 
of  individualism  alone  must  be  to  build  on  an  insufficient  foundation  whose 
structure  will  lack  place  for  the  bell  tower  which  might  ring  out  the  tidings  of 
complete  accomplishment. 

The  family  is  the  cradle  of  our  moral  ideas.  The  origin  of  our  moral  con- 
cepts is  found  there.  It  is  the  well-spring  of  ethics  or  rules  of  behavior  as  well 
as  the  source  of  our  rules  of  physical  conduct  and  of  health.  In  all  these  it  is 
and  always  has  been  such  a  bulwark  of  conservatism  that  it  has  constantly 
been  the  object  of  attack  from  all  forms  of  individualism,  and  that  brave  little 
woman  in  New  Brunswick  who  so  vigorously  protested  recently  against  having 
her  home  made  an  example  of  unwholesomeness  in  a  motion-picture  show  was 
an  exponent  of  that  conservatism.  It  is  not  remarkable  then  that  in  obedience 
to  a  larger  impulse  all  forms  of  social  welfare  are  consciously  and  unconsciously 
looking  toward  the  preservation  and  the  rehabilitation  of  the  family  as  the  end 
that  vouchsafes  the  greatest  benefits.  The  housing  question  has  received  much 
attention,  and  rightly  so,  but  it  is  only  a  variant  on  the  fundamental  idea  and 
proceeds  from  it.  It  accentuates  the  danger  of  miscellaneous  association  of  the 
family  and  dangerous  individuals,  but  it  does  not  eradicate  the  root  of  the  evil. 
If  the  family  is  preserved  and  the  family  question  solved,  the  way  will  be  clear 
toward  solving  the  tenement  problem  and  many  other  civic  questions,  including 
tuberculosis.  The  recent  bulletin  of  the  Minnesota  University  which  revealed 
the  fact  that  73  per  cent,  of  the  members  of  86  families  in  which  there  was  a 
tuberculous  infection  had  contracted  the  disease  and  would  therefore  be  unable 
to  reproduce  their  kind  in  the  same  degree  as  had  their  ancestors  is  a  forcible 
illustration  of  what  is  happening.  Some  have  long  known  this,  but  it  requires 
many  such  forcible  documents  to  enlighten  the  common  understanding  and  to 
quicken  the  common  conscience  to  the  point  where  action  seeks  to  redress  the 
wrong.  When  the  exhausting  and  necessary  preliminary  work  which  has  been 
done  on  the  tubercle  bacillus  and  the  individual  shall  have  been  continued 
in  the  same  spirit  on  this  first  natural  group  of  mankind  then  the  mortality 
curves  will  show  another  definite  fall. 

To  substitute  the  family  for  the  individual  necessitates  the  closest  kind  of 
co-operation  with  those  whose  aim  is  in  sympathy  with  this  larger  concept,  even 
though  their  approach  to  it  may  be  from  widely  differing  angles.  It  is  not 
strange  that  this  larger  focus  should  radiate  energy  at  a  greater  number  of 
points,  and  in  turn  be  influenced  by  every  form  of  activity  which  is  making  for 
the  safety  of  physical  health.  But  may  we  not  assume  that  in  this  very  ex- 
pansion of  effort  there  lurks  a  danger  and  that  an  added  obligation  rests  upon 
our  society  to  inquire  into  the  nature  and  ultimate  bearing  of  the  many  forms 
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and  phases  of  practical  work  now  receiving  support  and  attention?  It  is  for  us 
to  make  possible  that  line  economy  of  adaptation  which  selects  the  fittest 
means  for  the  accomplishment  of  the  end  in  view.  It  is  for  us  to  practise  and  to 
counsel  that  most  ingenious  of  economies  which  relegates  action  to  the  societies 
and  institutions  best  equipped  to  carry  it  forward. 

If,  indeed,  theoretical  truth  enriches  itself  and  becomes  infinitely  varied  in 
its  attempts  to  adapt  itself  to  the  needs  and  exigencies  of  life,  it  is  equally  true 
that  from  time  to  time  this  same  truth  must  be  purged  of  such  error  as  it  may 
acquire  from  some  of  its  chance  and  practical  contacts.  In  a  word,  the  truth 
must  be  given  free  play  in  a  world  of  growth  and  change,  but  it  must  also  be 
watched,  guarded,  and  in  a  measure  controlled  by  an  agency  at  once  keen  and 
powerful  enough  to  protect  it  from  the  dangers  incident  to  an  aimless  and 
miscellaneous  alliance  with  life.  The  definite  scheme  and  pattern  of  the  thing 
w^ill  exist  in  the  mind  of  those  who  think  deeply  on  the  subtler  issues  of  a  move- 
ment, and  it  is  for  such  a  group  to  direct  and  redirect,  to  give  the  right  point 
and  intention  to  effort,  and  jealously  to  guard  against  the  fallacies  and  errors 
which  threaten  man's  effort  always  and  which  makes  it  imperative  that  the 
zeal,  enthusiasm,  and  earnestness  which  impel  to  action  should  be  offset  by  a 
correspondingly  great  exercise  of  wisdom  and  discernment.  One  must  be  wise 
as  well  as  good  if  one  would  hope  to  survive. 

But  such  a  group  of  thinkers  will  isolate  itself  and  lose  its  power  to  direct 
if  it  sits  apart  from  the  problem  and  fails  to  take  into  account  the  marvelous 
accretions  which  truth  acquires  in  its  efforts  to  become  of  practical  value. 
With  the  tumultuous  stir  of  activity  which  from  every  quarter  is  rushing  to  the 
support  of  the  now  central  problem  of  public  health,  our  Association  has  greater 
need  than  ever  before  to  be  strong,  dominating,  and,  above  all,  to  stand  for 
such  principles  of  selection  as  will  subserve  the  greatest  ends  while  protecting 
the  quality,  purpose,  fulness,  and  orderly  continuation  of  its  own  especial  task. 

It  was  natural  at  first  that  the  National  Association  should  seek  to  have 
separate  being  and  to  operate  externally  upon  conditions  elsewhere,  yet  I  be- 
lieve that  the  time  has  now  come  when  we  could  in  reality  be  a  central  com- 
mittee, and  when  the  physicians  who  constitute  our  board  could  bring  to  this 
board  a  report  of  conditions  obtaining  in  the  areas,  which,  theoretically  speak- 
ing, they  represent,  together  with  suggestions  for  the  solution  of  their  own 
problems.  It  seems  to  me  that  we  ought  to  avoid,  as  far  as  possible,  the  doing 
of  anything  which  could  by  any  possible  means  be  done  by  the  home  agencies 
of  these  localities,  and  that  our  effort  should  be  principally  vested  in  the  per- 
fecting of  relationship  between  the  different  State,  municipal,  and  county 
societies,  so  that  the  entire  complex  might  function  as  nearly  as  possible  with- 
out loss.  Were  it  possible  for  us  to  keep  in  closest  touch  with  the  various 
systems  in  operation  in  the  different  parts  of  the  country,  and  were  we  so  closely 
organized  that  a  common  life  and  purpose  could  run  through  the  entire  system 
of  tuberculosis  work,  our  societies  would  gain  that  coherence,  that  logical  con- 
sistence in  act  and  in  attitude,  which  is  possible  only  when  the  same  underlying 
principle  animates  the  several  parts  of  a  movement. 

That  we  have  striven  to  effect  this  concentration  of  purpose  and  this  associa- 
tion of  effort  is  abundantly  proved  by  the  reports  of  work  given  us  from  year 
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to  year.  But  we  have  now  passed  the  first  stage  of  pioneering  work.  Up  to 
this  time  our  business  has  been  to  open  up  new  territory,  to  rouse  interest,  to 
make  a  wholesale  propaganda.  A  second  stage,  differing  somewhat  in  char- 
acter, now  exists.  We  are  faced  with  the  necessity  of  effecting  the  closest 
possible  correlation  of  existing  work  and  of  finding  our  own  expression  through 
other  agencies.  The  changes  and  adjustments  which  every  day  makes  neces- 
sary for  those  who  would  keep  abreast  of  these  changing  times  make  it  necessary 
for  an  association  constantly  to  exercise  its  resourcefulness  and  constantly  to 
readapt  its  methods  to  fit  new  needs.  In  the  realm  of  our  applied  labor  the 
truth  of  yesterday  is  hardly  so  true  today,  and  tomorrow  must  be  changed  to 
fit  a  newer  perception.  For  this  reason,  and  because  the  needs  of  applied  work 
so  constantly  change  and  shift  and  demand  corresponding  changes  on  the  part 
of  the  practical  worker,  it  is  necessary  that  an  association  develop  the  highest 
sensitiveness  to  these  needs,  and  that  it  constantly  forge  new  weapons  of 
defense  and  attack.  And,  still  further,  that  its  medical  activity  keep  pace 
with  the  demand  for  a  statement  of  such  principles  and  truths  as  will  give 
the  practical  worker  new  material  with  which  to  work. 

The  connection  between  the  central  society  and  all  its  branches  must  be- 
come constantly  closer.  There  should  be  a  standardizing  of  the  work  in  the 
several  States,  and  a  means  of  intimate  association  and  frequent  communica- 
tion between  the  affiliated  societies.  What  the  individual  commissioners  of 
tuberculosis  most  deprecate  is  that  they  are  left  to  work  out  their  problems  by 
themselves.  They  are  conscious  that  they  are  sometimes  wrong,  but  they  have 
but  little  opportunity  of  discovering  their  error  except  by  experience,  which 
may  be  costly.  At  first  we  hoped  to  meet  this  need  by  reports  from  local 
societies,  but  the  plan,  unfortunately,  fell  into  disuse.  Moreover,  such  reports 
would  fill  only  a  part  of  the  personal  need.  What  is  wanted  is  a  consultation 
with  one  from  the  central  society  who  knows  the  whole  situation  and  who  can 
criticize,  aid,  and  direct  the  local  leaders.  If  it  were  possible  to  connect  inti- 
mately the  National  Society  with  all  its  immediate  subordinates,  and  through 
these  with  the  various  local  societies,  there  would  be  more  perfect  solidarity. 
If  any  one,  even  in  a  remote  rural  community,  knew  that  he  was  sustained  in 
his  decisions  by  a  powerful  central  body  which  was  essentially  a  directing  part 
of  his  own  organization,  he  would  proceed  with  much  greater  confidence  and 
power.  Not  only  does  a  parent  association  strengthen  its  subordinate  and 
aflSliated  societies  by  a  close  and  influential  touch  with  them,  but  it  thereby 
strengthens  itself,  for  great  inspiration  always  comes  from  the  worker  who  is  in 
closest  touch  with  the  persons  or  group  of  persons  who  are  finally  to  be  in- 
fluenced. Since  a  central  society  must  be  essentially  academic  and  cannot 
operate  any  practical  work,  it  is  divorced  in  a  measure  from  life,  and  exposed  to 
the  risk  of  misunderstanding  the  simple  life  problems  which  are  always  nearest 
the  truth. 

Moreover,  any  central  body  directing  a  campaign  must  continually  change 
its  mode  of  attack.  In  the  beginning  the  obvious,  the  simple,  the  individual, 
problems  are  met  and  are  usually  successfully  dealt  with.  Then  come  the  more 
complex,  then  the  deeply  hidden  ones,  that  lie  in  the  ultra-conservatism  of  the 
race.     These  are  the  most  inaccessible,  and  are  discovered  only  by  patient 
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deK-ing  on  the  part  of  those  in  closest  proximity  to  them.  These  needs  demand 
a  forceful  and  broad  executive  body,  with  a  well-disciplined  army  which  con- 
stitutes a  militia.  Since  so  much  power  rests  with  the  field-workers,  they  should 
be  effectively  organized,  and  this  can  be  done  only  by  a  strong  central  body  that 
is  so  intimately  in  touch  with  them  that  it  knows  their  spirit,  feels  their 
impulses,  and  knowing  their  aim,  gets  their  confidence  and  quickly  learns  the 
results  of  their  practical  work,  as  well  as  the  response  or  tendencies  of  the  folk 
among  whom  they  labor.  It  is  only  in  this  way  that  the  failure  of  a  plan  can  be 
known,  or  that  the  obstacles  which  oppose  an  apparently  logical  policy  can  be 
detected,  and  the  necessity  of  new  modes  of  procedure  fully  realized.  Just  what 
constitutes  progress  is  an  interesting  question.  But  that  no  enduring  advance 
is  ever  made  without  a  constant  struggle  by  the  few  is  evident.  The  dead  level 
of  the  average  is  quickly  regained  unless  untiring  effort  is  used  to  prevent  the 
decline  from  a  vantage-point  that  has  been  laboriously  attained.  Moreover, 
this  effort  on  the  part  of  an  organization  which  seeks  to  direct  a  popular  move- 
ment must  be  varied  both  in  its  executive  office  and  in  its  field  work. 

Movement  means  the  forceful  flow  of  opinion — opinion  that  forces  action — 
and  it  will  constantly  change,  although  it  moves  slowly  and  unevenly,  as  will 
any  fluid  mass.     The  stronger  the  cementing  of  all  the  factors  composing  any 
organization,  the  more  certain  its  permanency.     Since  tuberculosis  is  so  widely 
spread  and  offers  so  many  opportunities  for  individual  effort,  it  will  always  be 
difficult  to  preser\'e  unity  of  action.     The  danger  that  too  many  societies  may 
form  and  concern  themselves  with  separate  phases  of  a  great  question  is  always 
imminent.     In  the  last  few  years  this  menace  has  gradually  increased.     From 
an  unstable  mass  pieces  will  fly  ofif.     This  law  of  the  inorganic  world  is  also  one 
in  life  and  concerns  us.     It  would  be  unwise  to  form  independent  bodies  aiming 
to  direct  fresh-air  schools,  farm  colonies,  or  any  one  of  the  many  activities  that 
spring  from  the  central  object.     Such  methods  could  be  managed  better  by 
strong  committees— the  stronger  the  parent  society,  the  closer  the  union  with 
the  afiiliated  State  and  municipal  bodies,  and  the  keener  its  appreciation  of 
their  spirit,  tendencies,  feelings,  and  difiSculties,  the  less  desire  there  will  be 
for  divided  responsibility.     The  greatest  danger  of  separation  is  the  over- 
accentuation  that  must  be  placed  on  a  new  organization  in  order  that  it  attain 
an  important  recognition.     Such  an  unwise  emphasis  might  easily  disturb  the 
harmony  of  the  whole.     The  proposed  removal  from  the  schools  of  children  pre- 
disposed to  tuberculosis  before  provision  had  been  made  for  them  in  open-air 
pavilions  formerly  threatened  disaster  in  some  quarters,  and  was  an  injustice 
to  the  child  and  indirectly  unjust  to  the  family.     The  dismissal  of  teachers  with 
tuberculosis  from  duty  in  the  school  before  a  place  had  been  provided  for  their 
care  is  another  instance  of  the  unevenness  of  our  development.     It  would  not 
be  surprising  if  from  the  great  army  of  public  school  instructors  there  should 
develop  a  separate  movement  to  meet  this  very  important  need  should  it  be 
made  to  appear  that  it  had  not  received  adequate  attention;  one  need  not 
search  far  for  analogous  instances.     It  has  always  been  necessary  to  reckon 
with  local  needs,  local  influences,  and  individual  forces  in  the  development 
of  any  movement  in  our  country,  and  to  encourage  in  one  section  and  repress 
in  another  in  order  that  the  main  movement  should  progress  evenly  and  un- 
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impeded.  But  to  hold  and  to  be  worthy  to  hold  this  complete  responsibility 
an  organization  must  be  efficient  and  ingenious,  as  well  as  thoroughly  familiar 
with  local  interests,  from  which  the  new  impulse  usually  springs  in  the  begin- 
ning. A  multiplicity  of  societies  might  indicate  a  force  in  the  general  move- 
ment, but  it  would  also  indicate  a  weakness  in  a  national  society  whose  aim  it 
is  to  direct  the  whole  movement. 

The  organization  of  the  tuberculosis  movement  is  remarkably  effective  in 
many  States  and  towns.  The  education  of  the  people  has  in  a  great  measure 
been  accomplished;  sanatoria  and  hospitals  have  multiplied.  The  problem 
now  is  to  mass  this  enormous  force  in  one  concrete  whole,  the  power  and  in- 
fluence of  which  will  be  felt  throughout  the  length  and  breadth  of  the  land,  so 
that  the  effort  against  the  disease  will  be  uniform,  economic,  and  wise  every- 
where. That  this  was  the  desire  of  our  late  Executive  Secretary,  Dr.  Livingston 
Farrand,  we  all  know.  In  going  out  from  us  at  this  time  to  other  edu- 
cational fields  he  is  missed  here,  but  he  has  left  a  heritage  of  ten  years  of  unre- 
mitting toil,  persistent  enthusiasm,  and  encouragement.  He  possessed  quali- 
ties of  manhood  that  peculiarly  fitted  him  to  his  place,  and  was  constantly 
fulfilling  the  prophetic  forecasts  of  the  men  who,  a  decade  ago,  addressed  us. 
What  he  meant  to  this  Association  will  be  known  only  when  its  history  is 
written.  Then  will  it  be  shown  to  all  what  a  wise  and  sympathetic  officer  he 
was;  how  intelligently  he  directed  the  policy  of  the  Association,  how  he  moulded 
it  and  adapted  it  to  new  conditions.  No  more  could  be  said  of  him  than  the 
fact  that  we  would  like  to  secure  another  secretary  like  him:  one  with  his 
unselfish  zeal,  cool  judgment,  wide  vision,  and  force.  If  in  the  next  decade  we 
shall  be  fortunate  enough  to  secure  such  an  one,  he  will  find  spread  throughout 
the  country  numerous  societies  which  he  can  weld  into  a  force  that  will  be  well- 
nigh  irresistible  in  its  influence  toward  the  restoration  of  the  social  fabric. 
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At  this  meeting  of  The  National  Association  for  the  Study  and  Prevention 
of  Tuberculosis,  our  organization  enters  its  eleventh  year  of  active  work  in  the 
United  States.  It  is  fitting,  therefore,  that  a  brief  glance  at  the  achievements 
of  the  Association,  particularly  as  they  are  manifested  in  the  organized  anti- 
tuberculosis movement,  and  a  survey  of  the  present  fighting  equipment  against 
this  disease,  be  taken. 

Nine  and  a  half  years  ago,  when  the  National  Association  opened  its  execu- 
tive office  in  the  winter  of  1905,  the  anti-tuberculosis  movement  in  this  country, 
so  far  as  it  existed,  consisted  of  a  few  scattered  institutions,  for  the  most  part 
poorly  equipped,  and  of  a  handful  of  weak  associations  and  dispensaries.  As  a 
matter  of  record,  the  number  of  cities  and  States  in  the  United  States  where 
any  systematic  attack  upon  the  tuberculosis  problem  had  been  considered  or 
was  attempted  at  that  time  could  be  counted  upon  the  fingers  of  one  hand. 

Today  there  are  over  2500  special  agencies  engaged  in  this  movement  in  the 
United  States  alone,  and  practically  all  the  institutions  and  organizations  work- 
ing for  the  prevention  of  tuberculosis  are  affiliated  or  are  in  close  co-operation 
with  the  executive  office  of  our  Association.  For  example,  there  are  nearly 
1200  State  and  local  anti-tuberculosis  associations  in  almost  every  large  city 
and  State  of  the  Union.  These  organizations  embrace  in  their  membership 
and  various  affiliations,  on  a  most  conservative  estimate,  no  less  than  500,000 
persons.  The  handful  of  poorly  equipped  hospitals  has  developed  into  an 
equipment  of  more  than  550  efficient  sanatoria,  hospitals,  and  day  camps 
extending  from  coast  to  coast,  and  from  the  Gulf  of  Mexico  to  the  Canadian 
border,  with  a  bed  capacity  of  fully  35,000.  Over  400  dispensaries,  with  more 
than  1000  physicians  in  regular  attendance;  a  corps  of  not  less  than  4000  visit- 
ing nurses  engaged  in  tuberculosis  work  exclusively;  fully  250  open-air  schools 
and  fresh-air  classes  for  anemic  and  tuberculous  children;  special  institutional 
provision  in  prisons,  hospitals  for  the  insane,  almshouses,  and  other  institu- 
tions; and  a  growing  number  of  other  agencies  complete  the  equipment  which 
is  at  present  trying  to  control  the  spread  of  tuberculosis  in  this  country. 

Tuberculosis  legislation  has  now  been  considered  in  almost  every  State  in 
the  country,  and  laws  upon  this  subject  have  been  enacted  in  48  different 
States  and  territories.  The  percentage  of  public  funds  being  spent  for  the 
treatment  and  prevention  of  tuberculosis  is  increasing  each  year. 

While  the  National  Association  can  hardly  lay  claim  to  the  organization  of 
each  and  every  individual  piece  of  anti-tuberculosis  work  developed  during 
these  nine  and  a  half  years,  it  is  probably  no  exaggeration  to  say  that  at  least 
a  great  part  of  this  movement  has  been  stimulated  directly  or  indirectly  by  our 
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Association.  It  is,  therefore,  significant  to  you  who  are  members  of  the  As- 
sociation, to  note  that  while  the  entire  budget  of  the  national  office  for  these 
years  has  been  only  $200,000,  Federal,  State,  and  local  anti-tuberculosis  agencies, 
both  public  and  private,  have  expended  during  this  same  period  practically 
$100,000,000. 

That  much  of  the  success  of  the  Association  is  due  to  the  sound  judgment, 
wisdom,  and  genius  of  one  man,  Dr.  Livingston  Farrand,  who,  up  until  a  few 
months  ago,  has  been  Executive  Secretary  of  the  Association  since  the  opening 
of  its  first  office,  no  one  will  deny.  His  name  will  always  be  linked  with  the 
anti-tuberculosis  movement  in  this  country.  A  resolution  adopted  by  the 
Board  of  Directors  of  the  Association  on  March  7th  memorializes  the  work 
which  Dr.  Farrand  has  accomplished  in  the  following  words: 

"Resolved,  That  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
hereby  places  on  record  an  expression  of  its  recognition  of  the  far-reaching  benefit  and  value 
to  the  people  of  the  country  as  a  whole  of  the  services  which  Dr.  Farrand  has  rendered  as 
Executive  Secretary  of  The  National  Association  for  the  Study  and  Prevention  of  Tuber- 
culosis during  the  past  nine  years;  of  its  appreciation  of  the  admirable  spirit  he  has  shown  in 
all  his  dealings  with  the  officers  and  members  of  the  Association;  of  his  exceptional  far- 
sightedness and  sagacity  in  meeting  the  problems  that  have  arisen  from  year  to  year;  of  his 
unqualified  devotion  to  the  success  of  the  cause;  of  his  soimd  judgment  on  the  wide  variety  of 
medical,  scientific,  social,  political,  and  practical  questions  arising  in  its  work;  and  of  the  very 
great  regard  and  affection  felt  for  him  by  every  member  of  the  Association  who  has  had  the 
pleasure  of  working  with  him." 

With  this  somewhat  cursory  summary  of  the  National  Association's  work 
as  evidenced  in  only  one  way,  by  the  organized  movement  at  the  present  time, 
the  more  detailed  presentation  of  the  work  of  the  executive  office  during  the 
last  year  may  be  taken  up. 

Since  February  ist,  when  Dr.  Farrand  assumed  his  new  duties  as  president 
of  the  University  of  Colorado,  the  work  of  the  ofi&ce  has  been  conducted  by 
Dr.  Philip  P.  Jacobs,  under  the  direction  of  a  special  committee  of  the  Executive 
Committee,  consisting  of  Mr.  Homer  Folks,  Dr.  Hermann  M.  Biggs,  and  Dr. 
Charles  J.  Hatfield. 

The  Bureau  of  Publicity  has  strengthened  its  work  of  previous  years,  and 
has  continued  for  the  most  part  along  the  same  lines  as  in  previous  years. 
During  the  year  ending  April  30th,  23  press  bulletins  have  been  sent  out  on  an 
average  to  more  than  8000  newspapers,  or  over  185,000  bulletins  in  all.  This 
press  service  has  had  a  marked  effect,  not  only  directly  through  the  newspapers, 
which  have  continued  to  publish  the  bulletins  in  increasing  volume,  but  indi- 
rectly through  stimulating  local  and  State  anti-tuberculosis  organizations  to  the 
organization  of  press  services  of  their  own.  At  the  present  time  there  are  more 
than  a  score  of  well-organized  press  bureaus  in  different  States  of  the  country 
distributing  anti-tuberculosis  literature  regularly  to  the  newspapers  in  their 
respective  territories.  When  the  National  Association  launched  its  press 
bureau  in  1908,  there  was  not  another  regularly  established  service  of  this 
kind  in  the  United  States.  The  co-operation  of  the  various  State  and  local 
anti-tuberculosis  associations,  and  also  that  of  the  news  syndicates,  has  made 
the  National  Association's  publicity  service  known  from  one  end  of  the  country 
to  the  other. 
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During  the  last  year  an  eflfort  has  been  made  to  strengthen  the  position  of 
the  Confidential  Bulletin,  with  gratifying  success.  The  bulletin  has  been  made 
more  technical,  and  discusses  subjects  in  an  intimate  manner  that  deal  with 
methods,  routine  work,  and  also  with  policies  of  anti-tuberculosis  associations. 
The  bulletin  has  also  proved  a  valuable  medium  for  the  dissemination  of 
information  concerning  alleged  questionable  organizations  which  are  apparently 
trading  upon  the  anti-tuberculosis  movement  for  pecuniary  gain,  such  as,  for 
example,  the  National  White  Cross  League,  the  William  McKinley  Memorial 
League,  the  Children's  National  Tuberculosis  Society,  and  others.  Six  of  these 
bulletins  have  been  issued  in  the  year,  and  judging  from  the  comments  of  those 
who  read  them,  they  have  been  very  helpful  in  many  cases.  The  bulletin  is  now 
sent  out  to  a  list  of  more  than  1200  readers. 

The  Bureau  of  Publicity  has  also  been  able  to  be  of  service  in  the  preparation 
of  a  number  of  special  articles  for  various  popular  magazines,  including  the 
Delineator,  Ladies'  Home  Journal,  and  others.  The  preparation  of  two  special 
articles  for  large  insurance  companies  has  also  proved  valuable  publicity. 

The  Association  now  owns  four  different  reels  of  motion-picture  films  which 
are  loaned  to  those  who  wish  them.  These  pictures  are  in  great  demand,  and 
have  helped  in  a  number  of  local  campaigns.  A  series  of  scrap-books  contain- 
ing helpful  suggestions  from  literature  and  forms  used  by  various  associations 
are  being  prepared  for  general  distribution  to  those  who  wish  them.  This 
method  of  sending  out  suggestions  proved  very  helpful  during  the  last  Red 
Cross  Seal  campaign. 

Following  the  successful  Tuberculosis  Day  campaign  in  the  fall  of  191 2,  this 
movement  w^as  again  scheduled  for  the  fall  of  19 13  and  was  held  during  the  week 
of  December  7th,  with  a  success  that  apparently  surpassed  any  of  the  previous 
campaigns  of  this  character.  Although  it  is  impossible  to  gather  accurate 
statistics  as  to  the  exact  number  of  churches  and  other  organizations  reached 
from  such  data  as  there  are  at  hand,  including  a  number  of  press  clippings,  re- 
ports of  secretaries,  and  other  information  available,  it  is  estimated  that  no 
less  than  75,000  religious  organizations,  lodges,  labor  unions,  and  schools  took 
part  in  the  movement  during  the  period  which  is  designated  popularly  as  "Tu- 
berculosis Day."  The  co-operation  of  practically  every  denomination,  includ- 
ing the  Roman  Catholic,  Jewish,  and  various  Protestant  bodies,  was  liberally 
accorded.  Probably  the  number  of  requests  from  individuals  for  literature  as  a 
result  of  this  movement  aggregated  many  thousands. 

It  would  be  impossible  to  estimate  fully  the  value  of  Tuberculosis  Day, 
but  judging  from  the  reports  which  have  come  in  from  various  parts  of  the 
country  it  has  proved  to  be  an  educational  medium  of  great  value.  A  simul- 
taneous presentation  of  the  subject  of  tuberculosis  in  all  parts  of  the  country, 
together  with  the  accompanying  publicity  given  this  movement,  affords  a 
splendid  channel  for  the  education  of  almost  every  organized  group  in  the 
various  communities  of  the  country.  The  fact  that  Tuberculosis  Day  this  last 
year  was  so  closely  connected  with  the  Red  Cross  Seal  campaign  also  helped 
this  latter  movement. 

The  Red  Cross  Christmas  Seal  campaign  has  apparently  become  an  insti- 
tution in  this  country.     Beginning  on  a  very  small  scale,  and  continuing  for 
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two  or  three  years  almost  as  a  fad,  the  movement  has  now  become  one  of  the 
recognized  channels  through  which  those  who  wish  to  assist  the  anti-tuberculosis 
campaign  may  contribute.  Year  by  year,  as  the  campaign  has  spread  and  de- 
veloped, it  has  given  an  increasing  amount  of  detail  work  to  the  office  of  the 
National  Association.  For  example,  preparations  for  the  sale  of  seals  next  fall 
were  begun  in  the  office  during  January  of  this  year,  and  the  contracts  for  the 
printing  of  the  seals  have  already  been  let.  The  work  of  organizing  the  move- 
ment is  a  stupendous  task,  particularly  since  no  agents  are  appointed  for  more 
than  one  season.  Last  year  the  sale  of  seals  embraced  every  State  in  the 
Union  with  the  exception  of  Florida  and  Nevada.  In  the  former  State,  owing 
to  a  previous  arrangement  with  the  women's  clubs,  no  seals  were  sold,  while  in 
the  latter  a  profitable  sale  could  not  be  undertaken.  One  hundred  and  seven 
million  seals  were  distributed  to  these  various  agents,  and  while  the  reports 
for  the  sale  are  not  complete,  present  indications  point  to  an  increase  over  the 
sale  of  191 2  of  nearly  10  per  cent.,  or  a  total  sale  of  43,000,000  to  44,000,000 
seals. 

It  would  be  difficult  to  give  any  accurate  idea  as  to  the  number  of  persons 
engaged  in  this  work  during  the  hoKday  season,  but  if  every  paid  and  volunteer 
agent,  man,  woman,  and  child,  were  included,  the  aggregate  number  would, 
no  doubt,  exceed  125,000  workers. 

Apart  from  the  general  educational  and  financial  value  of  the  campaign, 
the  Red  Cross  Seal  sale  each  year  provides  for  the  National  Association  a  more 
and  more  effective  entering  wedge  into  new  and  uncovered  territory,  where 
progress  in  our  movement  should  be  furthered.  For  example,  as  a  result  of 
the  Red  Cross  Seal  sale  in  1913  effective  anti-tuberculosis  work  has  been 
started  in  three  previously  unorganized  States,  South  Carolina,  Oklahoma,  and 
South  Dakota,  and  for  the  first  time  in  their  history  a  sufficient  fund  to  guaran- 
tee any  kind  of  effective  anti-tuberculosis  work  has  been  provided  from  the 
Red  Cross  Seal  sale.  What  is  more  important,  also,  an  interested  group  of 
workers  has  been  developed  by  this  same  method. 

The  thanks  and  appreciation  of  the  National  Association  are  due  to  those 
in  the  office  of  the  American  National  Red  Cross  who  have  so  generously  and 
helpfully  co-operated  in  this  splendid  movement,  both  last  year  and  in  previous 
years.  Without  the  broad-minded  and  far-sighted  co-operation  of  this  sister 
organization  in  furthering  the  Red  Cross  Seal  campaign,  the  anti-tuberculosis 
work  in  America  would  be  seriously  handicapped. 

As  might  be  expected,  with  the  increasing  development  of  the  anti-tubercu- 
losis campaign  in  all  parts  of  the  country,  and  with  the  growing  publicity  given 
to  this  movement,  the  routine  and  other  forms  of  work  devolving  upon  the 
national  headquarters  is  rapidly  increasing.  In  a  single  day's  mail,  for  in- 
stance, there  will  be  inquiries  ranging  from  a  simple  request  for  literature  or  for 
advice  as  to  a  particular  place  for  treatment,  to  correspondence  dealing  with 
the  development  of  a  State  policy  involving  the  expenditure  of  hundreds  of 
thousands  of  dollars  and  a  corresponding  number  of  human  lives. 

The  office  of  the  National  Association  is  coming  to  be  recognized  more  and 
more  as  the  clearing-house  for  information  upon  almost  every  phase  of  the  anti- 
tuberculosis movement.    Not  only  is  this  shown  in  the  growing  correspondence 
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and  in  the  increasing  number  of  requests  for  literature  of  various  kinds  but 
also  by  the  considerable  number  of  people  who  come  to  the  office  from  almost 
every  State  in  the  Union  for  consultation  upon  particular  problems  in  which 
they  are  mterested.  This  co-operation  has  been  extended  not  only  to  the 
various  States  in  the  United  States  whom  the  Association  serves  most 
directly,  but  also  to  countries  in  various  parts  of  the  world  where  the  anti- 
tuberculosis movement  is  not  so  well  organized  as  in  our  own.  Literature  and 
special  advice  have  been  requested  and  given  to  Chili,  Brazil,  India,  China 
Japan,  Turkey,  Switzerland,  and  Cape  Colony. 

^  On  May  ist  Dr.  Thomas  Specs  Carrington,  who  established  and  has  been 
in  contmuous  charge  of  the  Bureau  of  Construction  of  the  National  Associa- 
tion, severed  his  connection  with  the  Association.  It  is  planned  to  close  the 
Bureau  of  Construction  as  such,  although  all  the  information  which  Dr.  Car- 
nngton  has  collected  will  be  available  to  those  who  wish  to  consult  it,  either  in 
the  form  of  plans  and  photographs  on  file  in  the  executive  office  or  in  the  pub- 
lished works  of  this  Bureau, 

During  the  year  which  has  just  closed  the  Bureau  of  Construction  has 
assisted  in  planning  36  hospitals  and  sanatoria,  and  has  been  helpful  in  the  con- 
struction of  12  open-air  schools  and  fresh-air  classes.  Dr.  Carrington  has 
personaUy  inspected  2>2  sites  for  sanatoria,  and  has  made  special  trips  extending 
from  Maine  to  Indiana  for  this  purpose.  AU  the  records  of  the  Bureau  of 
Construction  have  been  systematized  and  indexed,  so  that  they  will  be  readily 
available  to  those  who  wish  to  use  them. 

The  work  which  the  Bureau  has  done  has  already  proved  of  great  service  in 
the  hospital  and  sanatorium  movement  throughout  the  United  States,  and  will 
continue  to  influence  the  construction  of  institutions  for  tuberculosis  for  many 
years  to  come.  It  is  a  pleasure  to  acknowledge  formally  the  valuable  and 
unselfish  services  which  Dr.  Carrington  has  contributed  to  the  Association. 

The  field  secretary  of  the  National  Association,  Mr.  Dixon  Van  Blarcom, 
who  was  engaged  shortly  before  the  last  annual  meeting,  has  had  a  busy  and 
successful  year.     During  the  summer  and  early  autumn  months  he  spent  most 
of  his  time  in  Indiana  and  the  Middle  Western  States.     In  the  fall  he  was  sent  to 
the  South,  and  proved  of  great  service,  particularly  in  Kentucky,  West  Vir- 
ginia, North  Carolina,  South  Carolina,  and  Georgia.    After  completing  his  work 
in  these  States  he  came  North  and  toward  the  close  of  the  year  spent  several  weeks 
in  Pennsylvania,  New  Jersey,  and  Michigan.     Following  the  first  of  the  year, 
and  with  the  changes  in  the  office  incident  to  the  leaving  of  Dr.  Farrand,  Mr! 
Van  Blarcom  was  retained  in  New  York  untU  toward  the  end  of  March.'    He 
was  then  sent  to  Springfield,  Illinois,  where  the  National  Association  contrib- 
uted two  weeks  of  his  services  toward  a  model  survey  of  that  city  carried 
on  under  the  direction  of  the  Department  of  Surveys  and  Exhibits  of  the 
Russell  Sage  Foundation.     Following  this  visit  he  was  sent  to  Oklahoma,  with 
instructions  to  organize  anti-tuberculosis  work  in  that  State  upon  the  firmest 
possible  basis.     From  Oklahoma  he  will  go  to  Arkansas  for  a  short  trip   and 
then  will  travel  north,  winding  up  his  work  before  the  vacation  season  in  South 
Dakota.     His  visits  to  Oklahoma  and  South  Dakota  are  peculiarly  significant 
Both  of  these  States  have  small  funds,  aggregating  about  $1000  each,  from  the 
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sale  of  Red  Cross  seals.  The  form  of  organization  which  is  to  be  established 
will  probably  not  be  in  the  nature  of  an  exclusive  anti-tuberculosis  association, 
but  may  embrace  other  movements,  such  as  child  welfare  and  school  hygiene. 
This  will  insure  not  only  a  sufficient  amount  of  money  to  carry  on  a  successful 
work,  but  will  provide  the  additional  interest  necessary. 

The  work  which  the  field  secretary  has  done  in  the  various  States  which 
he  has  \asited  has  convinced  those  who  followed  his  labors  that  the  policy  of 
having  the  Association  represented  personally  in  the  field  in  this  manner  is 
distinctly  a  wise  one. 

In  the  spring  of  19 14  the  National  Association  was  invited  formally  to  par- 
ticipate in  the  International  Urban  Exposition,  being  held  in  Lyons,  France, 
from  May  ist  to  November  ist.  It  was  deemed  inadvisable  to  prepare  a 
general  exhibit  for  this  purpose,  but  after  careful  consideration  a  special  ex- 
hibit showing  two  recent  important  developments  in  the  anti-tuberculosis 
movement  in  this  country,  namely,  the  Home  Hospital  Experiment  and  the 
East  River  Homes,  was  prepared  with  the  co-operation  of  these  two  institu- 
tions. This  exhibit  has  been  sent  to  Lyons  and  will  be  displayed  under  the 
name  of  the  National  Association. 

A  number  of  special  studies  have  been  continued  or  pushed  to  completion 
during  the  past  year.  The  chief  of  these  probably  has  been  the  complete  re- 
vision of  Dr.  Carrington's  book,  entitled  "Tuberculosis  Hospital  and  Sana- 
torium Construction."  All  the  figures  in  the  book  have  been  brought  up  to 
date,  and  a  new  section  of  20  pages  on  Children's  Pavilions  has  been  added. 
The  book  has  just  come  from  the  press,  and  is  ready  for  distribution  to  members 
of  the  Association  and  others.  It  will  be  sold  for  50  cents,  not  including  post- 
age.    The  book  is  bound  in  heavy  paper,  and  makes  a  report  of  182  pages. 

Another  important  study  which  has  been  completed  during  the  year  is  one 
on  "The  Influence  of  Tuberculosis  Sanatoria  on  the  Value  and  Desirability  of 
Surrounding  Property,"  an  investigation  for  which  there  has  been  considerable 
demand.  This  report,  when  published,  will  be  a  pamphlet  of  between  40  and 
48  pages,  and  should  be  ready  for  distribution  shortly  after  June  ist.  The  in- 
formation contained  in  this  pamphlet  is  designed  to  allay  needless  alarm  and 
to  quiet  the  constant  clamor  against  tuberculosis  institutions  whenever  it  is 
proposed  to  locate  one  upon  any  particular  site. 

A  study  of  tuberculosis  legislation  in  the  United  States,  suggested  by  the 
National  Conference  of  Tuberculosis  Secretaries  last  year,  is  nearing  com- 
pletion. This  study  will  be  issued  in  the  form  of  a  pamphlet  for  ready  and 
convenient  distribution,  and  should  prove  a  valuable  handbook  upon  this  im- 
portant subject. 

The  edition  of  4400  copies  of  Dr.  Carrington's  book,  entitled  "Fresh  Air 
and  How  to  Use  It,"  is  practically  exhausted,  and  an  order  for  the  reprinting 
of  it  has  already  been  placed. 

The  Transactions  of  the  Ninth  Annual  Meeting  of  the  Association  were 
completed  and  distributed  to  members  in  October,  one  of  the  earliest  dates 
upon  which  these  reports  have  ever  been  sent  out.  It  is  expected  that  the 
Transactions  of  this  present  meeting  will  be  available  as  early  or  earlier. 

The  Tuberculosis  Directory,  which  was  printed  in  191 1,  a  supplement  to 
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which  was  issued  in  the  spring  of  19 13,  will  be  revised  during  the  fall  of  the 
present  year  and  will  probably  be  issued  in  the  early  spring  of  191 5.  A  num- 
ber of  other  important  studies  will  be  undertaken  by  the  office  during  the  coming 
year. 

In  this  connection  it  is  significant  to  note  that  the  "Don't"  cards,  the  four- 
page  circular  prepared  by  the  Association  four  years  ago,  are  continually 
meeting  with  approval  and  are  being  distributed  more  and  more  widely  each 
year.  During  the  year  ending  May  ist  nearly  200,000  of  these  cards  in  differ- 
ent languages  were  distributed,  and  in  the  four  years  a  total  of  over  a  million 
have  been  sent  out.  The  cards  are  printed  in  1 7  different  languages.  They 
have  been  widely  copied  in  various  forms,  both  in  English  and  in  other  lan- 
guages. 

The  membership  of  the  National  Association  on  May  ist  was  2219.  Durmg 
the  past  sLx  months  a  vigorous  campaign  for  new  members  has  been  carried  on, 
with  such  encouraging  results  that  390  new  members  have  been  added  to  the 
roll.  The  net  gain  in  membership,  however,  during  the  last  year  is  slightly  less 
than  100,  owing  to  the  fact  that  it  has  been  found  necessary  to  drop  from  our 
membership  lists  because  of  non-payment  of  dues  after  three  years  201  former 
members  of  the  Association.  Besides  this  number,  105  have  resigned  or  have 
died  during  the  year.  It  is  encouraging  to  note,  however,  that  on  account  of 
the  new  policy  and  plan  for  following  up  members  who  are  in  arrears  with  their 
dues,  the  number  of  those  who  are  dropped  for  non-payment  is  decreasing  each 
year,  and  will  be  considerably  less  next  year  than  it  has  been  during  the  past 
twelve  months.  The  present  membership  of  the  Association  is  in  the  most 
healthy  condition  that  it  has  ever  been.  The  receipts  from  membership  dues 
during  the  past  year  have  been  nearly  $10,500,  a  gain  of  practically  $1000  over 
the  previous  year,  a  fact  which  indicates  the  healthy  condition  of  our  member- 
ship list.  With  every  new  local  or  State  organization  that  is  formed,  the  possi- 
ble clientele  from  which  the  National  Association  may  derive  its  support  is  in  a 
measure  curtailed,  and  the  work  of  securing  new  members  is  made  increasingly 
expensive  and  difficult.  It  would  seem,  therefore,  that  a  considerable  number 
of  local  and  State  associations  might  be  in  position  to  make  annual  donations 
to  the  National  Association  of  funds  ranging  from  $5  up  to  $100  or  more. 
The  question  of  corporate  memberships  of  $25  for  sanatoria,  business-houses, 
and  corporations  may  also  be  considered  in  this  connection  as  affording  a  pos- 
sible field  for  extension  and  revenue.  These  and  various  other  questions,  in- 
cluding the  routine  work  of  securing  new  members,  will  be  carefully  considered 
during  the  coming  year  by  a  special  membership  secretary,  who  will  devote 
much  of  his  time  to  this  particular  work. 

In  conclusion,  there  remains  the  grateful  obligation  to  record  again  the  debt 
of  the  National  Association  to  the  Russell  Sage  Foundation  for  its  continued 
support  during  the  past  year.  The  generous  assistance  which  they  have 
rendered  has  made  possible  the  field  campaign,  and  to  a  large  extent  the  opera- 
tions of  the  Bureau  of  Publicity  of  the  Association. 
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INTRODUCTORY  REMARKS 


The  Chairman:  The  Advisory  Council  of  The  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis  was  organized  on  May  17,  1906,  at  the 
second  annual  meeting  of  the  Association.  The  membership  of  the  Council 
consists  of  the  Directors  of  the  National  Association  and  of  delegates  appointed 
by  state  and  local  anti-tuberculosis  associations  and  pubhc  hospitals  and  sana- 
toria. Representatives  of  state  and  municipal  health  departments  are  ex- 
officio  members.  The  number  of  delegates  to  the  Advisory  Council  allowed  to 
various  organizations  is  defined  by  the  By-Laws  of  the  National  Association.* 

To  the  Council  is  assigned  the  discussion  of  the  very  broad  problem  of  the 
administrative  control  of  tuberculosis  and  management  of  hospitals  and  sana- 
toria; within  its  province  comes  also  the  important  privilege  of  making  recom- 
mendations to  the  Board  of  Directors  of  the  National  Association  with  regard 
to  the  conduct  of  the  Association  and  other  related  subjects. 

During  the  last  eight  years  the  following  most  important  phases  of  the 
tuberculosis  problem  were  discussed  at  the  annual  meetings  of  the  Advisory 
Council:  "Compulsory  Notification  and  Registration  of  Tuberculosis"; 
"With  a  State  Sanatorium  Secured,  What  Next?";  "Tuberculosis  Legisla- 
tion"; "Insurance  Against  Tuberculosis";  "Official  Responsibility  of  State, 
County,  and  City  in  the  Tuberculosis  Problem";  "Relation  of  Health  De- 
partments, Physicians,  and  Laymen  to  the  Tuberculosis  Campaign";  "The 
Influence  of  the  Tuberculosis  Campaign  on  the  Methods  of  Public  Health 
Work";   "The  Standard  of  Hospitals  for  Advanced  Cases  of  Tuberculosis." 

Having  been  honored  by  the  National  Association  by  my  appointment  as 
Chairman  of  the  Advisory  Council  for  this  year,  I  felt  that  the  discussion  of  no 
other  subject  at  this  meeting  of  the  Advisory  Council  would  be  more  timely  and 
more  productive  of  far-reaching  consequences  than  the  subject  of  systematic 
supervision  of  health  of  working-people,  with  the  view  of  early  detection  of  ill- 
ness, tuberculosis  included,  detection  at  a  time  when  illness  is  curable  not  only 
to  the  point  of  preservation  of  life,  but  of  restoration  of  the  working  power  as 
well. 

I  will  open  the  discussion  of  this  very  important  problem  by  presenting  to 
the  Advisory  Council  some  of  the  important  phases  of  the  three  years'  cam- 
paign conducted  in  Chicago  for  medical  examinations  of  employes  by  the  Com- 
mittee on  Factories  of  the  Chicago  Tuberculosis  Institute.  Two  phases  of  this 
problem,  namely,  "What  constitutes  an  efficient  system  of  medical  examina- 
tions of  employes,"  and  "Relation  of  medical  examinations  to  the  hygiene  of 
the  working-place  and  efficiency  of  the  working  force,"  I  assigned  to  Drs. 

*  A  delegate  to  the  Advisory  Coiincil  must  be  a  member  of  the  National  Association. 
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Harry  Mock  and  James  Britton,  two  of  the  large  number  of  physicians  identi- 
fied with  industrial  health  work  in  Chicago  and  active  in  the  conferences  of  the 
Committee  on  Factories  of  the  Institute.  To  Dr.  J.  W.  Schereschewsky,  of  the 
United  States  Public  Health  Service,  is  given  the  task  of  analyzing  the  relation 
of  medical  examinations  of  employes  to  industrial  insurance.  The  papers  will 
be  brief,  presenting  the  most  essential  points. 

The  discussion  of  the  papers  will  be  opened  by  Mr.  Samuel  Gompers,  Presi- 
dent of  the  American  Federation  of  Labor,  who  will  be  followed  by  Mr.  George 
W.  Perkins,  President  International  Cigar  Makers'  Union,  Major  W.  Lyster, 
Medical  Corps,  U.  S.  Army,  and  Mr.  James  Minnick,  Superintendent  of  the 
Chicago  Tuberculosis  Institute. 


THE   CAMPAIGN   IN   CHICAGO   FOR  MEDICAL  EXAM- 
INATIONS OF  EMPLOYES 

By  Theodore  B.  Sachs,  M.D. 

Chicago 


The  campaign  for  introduction  of  systematic  supervision  of  health  of 
employes  conducted,  during  the  last  three  years,  by  the  Committee  on  Fac- 
tories of  the  Chicago  Tuberculosis  Institute,  grew  out  of  the  realization  of  the 
great  need,  in  the  present  situation,  of  more  comprehensive  and  efficient 
machinery  for  early  detection  of  illness  in  working-people. 

At  the  time  of  the  inauguration  of  the  campaign,  June  5,  191 1,  the  thought 
centered  itself  chiefly  on  the  vast  number  of  tuberculosis  cases  which  under  the 
present  conditions  remain  undetected  until  recovery,  to  a  point  of  restoration 
of  health  and  working  power,  is  impossible  in  the  majority  of  such  cases.  The 
plan  submitted  to  the  Chicago  Tuberculosis  Institute  in  May,  191 1,  calling  for 
close  co-operation  of  the  physician,  nurse,  and  foremen  of  a  concern,  in  a  sys- 
tematic supervision  of  health  of  employes,  had  for  its  object  early  detection  of 
tuberculosis  only.*  Early  in  the  campaign  this  method  of  search  for  early 
cases  of  tuberculosis  was  broadened  into  the  more  general  system  of  supervision 
of  health  of  employes,  with  the  view  of  early  detection  of  any  illness.  This  was 
considered  necessary  in  view  of  the  greater  economy  and  effectiveness  of  the 
more  general  plan. 

In  the  course  of  the  campaign  for  adoption  of  the  plan  by  various  concerns 
an  insight  was  afforded  into  the  various  factors  which  delay  recognition  of 
illness  in  working-people.  Of  these,  the  following  appeared  of  the  greatest 
importance: 

1.  Lack  of  sufficient  appreciation,  on  the  part  of  the  business  man,  of  health 

of  employes  as  a  factor  in  industrial  efficiency. 

2.  Lack  of  systematic  supervision  of  health  of  employes,  while  at  work, 

with  the  view  of  early  detection  of  illness. 

3.  Lack  of  knowledge,  on  the  part  of  employes,  concerning  maintenance 

of  health  and  prevention  of  disease. 

4.  Financial  unpreparedness  of  the  average  employe  to   take  prompt 

action  with  the  appearance  of  early  symptoms  of  disease. 
This  lack  of  provision,  as  well  as  lack  of  knowledge,  is  responsible  for  delay 

*  See  "Examination  of  Employes  for  Tuberculosis,"  in  "The  Survey,"  October  21,  1911, 
and  April  20,  1912;  "Superintending  Health  of  Employes"  in  "The  Survey,"  October  11, 
1913;  article  on  same  subject  in  the  Transactions  of  the  Eighth  Annual  Meeting  (1912)  of 
The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis;  Transactions  of  the 
Fifteenth  International  Congress  on  Hygiene  and  Demography  (Washington,  1912);  special 
pamphlets  on  the  subject  published  in  1912  and  1913  by  the  Committee  on  Factories  of  the 
Chicago  Tuberculosis  Institute,  8  South  Dearborn  Street,  Chicago. 
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of  recognition  and  treatment  of  many  conditions  which  are  curable  in  their 
initial  stages. 

In  reference  to  the  first  factor,  the  attitude  of  the  employers,  it  was  apparent 
at  the  outset  of  the  campaign  three  years  ago  that  the  industries  of  Chicago 
contained  many  firms  favorable  toward  measures  insuring  health  of  their 
employes.  In  several  of  these  firms  considerable  progress  has  been  made  in 
matters  of  general  sanitation,  comfort,  sickness,  and  disability  provisions,  etc. 
In  connection  with  some  of  these  arrangements,  medical  examination  of  em- 
ployes was  practised,  but,  generally,  in  a  desultory  way.  The  chief  defect  of 
the  situation,  so  far  as  the  employers  were  concerned,  was  the  divergence  of 
views  concerning  methods  and  arrangement  necessary  for  the  effective 
supervision  of  health  of  a  working  force,  as  well  as  the  relative  importance  of 
such  work  from  a  business  standpoint. 

To  effect  a  gradual  alinement  of  forces  favorable  to  practical  recognition  of 
health  of  employes  as  a  factor  in  industrial  efficiency,  and  to  achieve  this 
through  adjustment  of  views  possible  only  through  continuous  discussion  of 
various  phases  of  the  problem,  the  Committee  on  Factories  of  the  Chicago 
Tuberculosis  Institute  initiated  in  June,  191 1,  monthly  luncheon  conferences  of 
owners,  superintendents,  physicians,  and  nurses  of  various  concerns  in  this 
city.  Supervision  of  health  of  employes,  together  with  systematic  medical 
examinations,  was  emphasized  at  these  conferences  as  the  most  essential  pro- 
vision of  a  welfare  arrangement  in  a  firm.  Medical  examinations  of  employes 
were  discussed  from  the  standpoint  of  the  owner,  individual  employe,  and  the 
entire  working  force.  Examination  of  all  suspicious  cases  of  illness  was  recom- 
mended as  the  initial  step  in  welfare  work  of  a  concern,  this  to  be  followed  later 
by  the  gradual  development  of  a  system  of  medical  examination  of  all  new  em- 
ployes and  periodical  re-examination  of  old  ones.  The  interrelated  problems 
of  private  and  compulsory  sickness  and  invalidity  insurance,  employes'  benefit 
associations,  institutional  treatment  of  sick  employes,  provision  for  their 
families,  etc.,  were  submitted  for  discussion  at  some  of  the  later  conferences. 

In  all,  18  general  conferences  were  held,  with  the  attendance  ranging  from 
the  average  of  30  to  50. 

The  result  of  the  repeated  discussion  of  this  very  important  phase  of  our 
industrial  problem  has  shown  itself  in  a  material  adjustment  of  views  in  a  large 
group  of  people  connected  with  various  concerns  in  Chicago,  introduction  and 
development  of  systematic  examinations  of  employes  in  many  places,  and  a 
general  strengthening  of  welfare  work  in  various  concerns. 

Some  figures  are  of  interest: 


Number  of  firms  participating  in  the  conferences 

Number  of  employes  represented 

Examination  of  all  suspicious  cases  of  illness  in  firms 

with  the  following  number  of  employes 

Number  of  employes  in  firms  practising  examination  of 

new  employes 


At  the  Beginning 
OF  THE  Campaign 
Three  Years  Ago 

At  Present 

1 
20,000 

47 
187,100 

30,000 

150,000 

0 

58,000 
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The  system  of  medical  examinations  of  employes  is  now  in  various  statues  of 
development  in  many  concerns,  and  the  indications  are  that  the  application  of 
this  principle  will  continue  to  extend  until  it  becomes  more  or  less  wide-spread. 

The  experience  gained  in  this  three  years'  campaign  is  very  conx-incing  in 
reference  to  the  great  need  of  adjustment  of  existing  views  among  employers. 
Noon-day  conferences  represent  the  most  convenient  method  of  attaining  the 
object. 

The  most  important  result  of  such  conferences  is  the  gradual  formulation  of 
right  attitude  toward  health  as  a  factor  in  industrial  efficiency. 

The  second  factor  responsible  for  delayed  detection  of  illness  in  working 
people  is  the  lack  of  necessary  arrangement  for  systematic  supervision  of  their 
health.  Such  a  system  of  supervision  would  naturally  be  directed  by  a  physi- 
cian. A  nurse  is  the  important  link  between  the  working-place  and  home, 
both  in  the  matter  of  gathering  all  the  necessary  information  and  detailed  in- 
struction of  the  employe  and  his  family.  No  system  of  supervision  can  be 
efficient  without  the  employment  of  the  foremen  of  various  departments  in  the 
constant  watch  for  physical  impairment  on  the  part  of  employes.  The  fore- 
man needs  instruction,  and  this  is  given  in  repeated  conferences  between  him- 
self, the  physician,  and  the  nurse. 

The  important  effect  of  this  inclusion  of  the  foreman  in  the  scheme  is  the 
introduction  of  the  human  side  in  his  dealings  with  employes  and  the  resulting 
better  understanding. 

The  Committee  on  Factories  of  the  Chicago  Tuberculosis  Institute  advo- 
cates—(i)  The  introduction  of  examinations  of  all  suspicious  cases  of  illness 
brought  to  notice  by  above-described  arrangement;  (2)  subsequent  introduc- 
tion of  examinations  of  all  new  employes  and  (3)  periodic  re-examinations  of 
old  employes. 

The  aim  is— (a)  eariy  detection  of  ilhiess,  while  the  employe  is  still  at  work; 
{h)  detection  at  a  time  when  full  restoration  of  health  is  feasible;  (c)  protection 
of  employes  from  undetected  foci  of  infection  in  their  midst. 

Without  systematic  supervision  a  great  deal  of  illness  in  working-people 
is  submitted  to  treatment  at  present  in  various  stages  of  irreparable  impair- 
ment of  health  and  working  power. 

The  third  factor  responsible  for  delayed  detection  of  illness  is  insufficient  in- 
formation on  the  part  of  employes  in  reference  to  maintenance  of  health  and 
prevention  of  disease.  This  opens  a  big  field  for  those  engaged  in  industrial 
health  work.  It  is  our  conviction  that  lessons  in  maintenance  of  health  and 
prevention  of  disease  learned  by  employes  in  their  working-places  take  deeper 
root  than  if  taught  in  any  other  way.  This  conviction  led  to  the  suggestion 
of  brief  noon-day  "health"  talks  to  employes  in  various  departments  of  a 
firm;  also  evening  lectures  to  employes  and  their  families,  with  a  part  of  the 
program  given  to  music,  moving-picture  shows,  and  other  attractions  to  get 
the  audience.  The  subjects  chosen  for  such  talks  should  be  of  vital  interest 
to  employes,  and  the  title  should  be  such  as  to  attract  their  attention:  "How 
to  keep  strong";  "How  to  keep  the  children  weU";  "What  should  you  avoid 
in  order  to  keep  well";  "How  to  prepare  an  inexpensive  and  nutritious  lunch 
for  a  working-man,"  etc.    The  talks  can  be  given  by  the  company  physician 
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or  by  outsiders.  They  should  be  brief,  to  the  point,  and  delivered  in  simple 
language. 

The  effect  of  such  a  system  of  general  instruction  supplementing  the  lessons 
imparted  to  individual  employes  in  the  course  of  medical  examinations  will 
show  itself  in  the  gradual  development  of  the  right  attitude  on  the  part  of  the 
employes  toward  matters  of  health.  The  final  result  is  conservation  of  health 
and  energy. 

The  financial  unpreparedness  of  the  average  employe  to  meet  the  exigencies 
of  illness  is  the  fourth  important  factor  delaying  timely  detection  and  treatment 
of  illness  in  working-people.  With  the  introduction  and  development  of  syste- 
matic medical  examinations  in  several  Chicago  firms,  the  membership  of 
employes'  benefit  associations  in  these  firms  has  grown  markedly,  and  these 
associations,  with  the  subsidies  extended  by  the  firms,  are  meeting  at  present, 
in  the  best  way  possible,  the  needs  of  the  situation.  It  is  apparent,  however, 
that  the  problem  of  support  in  case  of  illness  or  invalidity  on  the  part  of  employes 
can  never  be  met  efifectively  until  the  State,  the  industries,  and  the  employes 
become  contributors  in  a  system  of  compulsory  insurance  which  will  free  the 
American  workingman  from  the  present  uncertainty  of  his  economic  position. 
It  is  also  apparent  that  a  system  of  medical  examinations  of  the  insured, 
preventing,  as  it  does,  premature  deterioration  of  health,  should  be  an  impor- 
tant factor  in  the  economic  management  of  the  insurance.  Systematic  med- 
ical examinations  should  be  made  an  integral  part  of  industrial  insurance. 

In  conclusion  I  wish  to  state  the  following:  The  National,  State,  and  local 
anti-tuberculosis  associations  in  this  country  have  waged,  during  the  last  ten 
years,  a  most  vigorous  campaign  against  tuberculosis,  the  campaign  aflfecting 
also  the  general  health  situation  in  the  country.  We  have  reached  the  point 
where  the  general  education  on  the  subject  of  prevention  of  disease,  tuberculo- 
sis included,  must  be  carried  in  an  intensive  way  to  various  groups  of  popula- 
tion, and  of  these,  employers  and  working-people  are  very  important.  The 
experience  in  Chicago  has  been  that  effective  educational  work  in  this  direction 
can  be  done  by  a  Committee  on  Factories  of  an  anti-tuberculosis  organization, 
and  I  would  suggest  to  those  interested  a  study  of  the  work  of  the  Chicago 
Tuberculosis  Institute  and  the  formation  of  such  committees  by  local  organiza- 
tions all  over  the  country. 
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The  arguments  in  favor  of  an  examination  of  all  employes  of  any  industry 
are  based  upon  the  following  facts: 

1.  That/or  greater  efficiency  an  employer  has  the  right  to  demand  a  health- 
ful, physically  and  mentally  normal,  working  force. 

2.  That  an  employe  is  justified  in  demanding  a  healthful,  sanitary  working- 
place,  uncontaminated  by  diseased  fellow-employes. 

3.  Good  business,  as  well  as  a  spirit  of  humanitarianism,  demands  the  con- 
servation of  the  life  and  health  of  employes. 

4.  That  the  medical  staff  of  an  industry  is  employed  to  act  as  experts  in 
accomplishing  the  above  results. 

In  the  past  the  care  of  accidents  has  been  the  chief  duty  of  the  company 
surgeon,  with  very  little  attention  paid  to  the  health  and  working  ability  of  the 
individual  employe.  Likewise,  concerns  having  company  surgeons  failed  to 
realize  the  great  advantage  at  their  disposal  for  increasing  efficiency  by  utiliz- 
ing the  expert  knowledge  of  their  physicians  along  these  lines. 

Conditions  are  changing.  Today  we  see  many  of  our  industries  employing 
safety  engineers,  experts  on  ventilation,  visiting  nurses  to  care  for  the  sick 
employes  and  to  better  their  home  conditions,  and  a  staflf  of  physicians  trained 
to  diagnose  diseases  in  their  incipiency,  endowed  with  a  great  enthusiasm  for 
results,  and  a  knowledge  sufficient  to  master  every  detail  that  could  possibly 
lower  the  resistance  of  the  working  force. 

Frequent  inspections  of  employes  and  their  work-rooms,  instructions  in 
hygiene,  sanitation,  and  health  by  personal  talks,  lectures,  and  printed  articles, 
will  increase  the  standards  of  health.  But  the  systematic  medical  examination 
of  employes  is  the  method  par  excellence  in  this  fight  for  better  health  among 
our  working-people  and  one  that  extends  beyond  the  confines  of  the  workroom 
to  the  entire  community.  By  this  means  the  doctor  comes  into  personal  con- 
tact with  each  employe,  giving  instructions,  where  necessary,  and,  above  all, 
discovering  a  great  many  diseases  in  their  incipiency  while  still  curable,  with 
the  least  expenditure  of  time  or  money,  thus  directly  benefiting  both  the  em- 
ploye and  the  employer;  whereas  otherwise  the  employe  would  continue  at  his 
work  with  an  inestimable,  gradual  loss  in  efficiency,  until  his  disease  had  be- 
come incurable,  or,  at  best,  could  only  be  controlled.  Again,  by  this  system  of 
physical  examinations  a  great  many  communicable  diseases,  such  as  tubercu- 
losis, are  diagnosed  and  eliminated  from  the  working  force,  thus  protecting 
healthy  employes  from  an  imminent  source  of  infection — their  diseased  fellow- 
worker. 
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Every  employe,  male  and  female,  from  the  head  of  the  concern  down, 
should  be  examined.  Naturally,  the  greatest  interest  should  center  on  the 
present  working  force,  and  here  the  physical  examination  of  employes  should 
begin — there  should  be  a  general  house-cleaning.  This,  of  course,  will  take  a 
great  deal  of  time,  depending  on  the  size  of  the  working  force  and  number  of 
doctors  employed.  The  best  method  is  the  systematic  examination  of  employes 
in  department  after  department  until  all  have  been  examined.  But  the  exam- 
ination and  re-examination  of  the  old  working  force  is  inadequate  unless  the 
portals  of  the  industry  are  guarded.  Therefore,  an  examination  of  all  new  em- 
ployes is  the  second  essential  in  raising  the  health  standards;  likewise,  it  is  the 
first  essential  in  protecting  the  concern  from  workers  who  are  below  par. 

When  to  examine  these  new  employes  must  be  determined  by  each  industry. 
The  ideal  time  is  before  beginning  work.  From  a  practical  basis,  however,  this 
is  frequently  impossible;  for  instance,  when  a  large  number  of  people  are 
employed,  often  temporarily,  and  upon  very  short  notice.  Therefore,  a  flexible 
rule  must  be  adopted  so  that,  where  possible,  every  applicant  for  work  shall  be 
examined  before  employment.  Otherwise  they  shall  be  examined  the  first 
week  or  month  of  their  service. 

Another  ideal  arrangement  in  this  scheme  of  medical  supervision  would  be 
the  repetition  of  these  general  examinations  at  stated  intervals — say,  every  six 
months.  Again,  this  is  not  practical,  especially  in  our  larger  industries,  owing 
to  the  number  of  doctors  necessary  at  all  times  to  accomplish  this.  A  compre- 
hensive, yet  workable  system  which  the  writer  has  gradually  evolved  during 
the  last  five  years  for  the  examination  and  re-examination  of  employes  in  a 
large  industry  of  Chicago  having  over  10,000  men  and  women,  is  adaptable  to 
any  concern. 

This  consists  of  a  constant,  careful  watch  for  employes  below  par  by  the 
medical  staflf,  nurses,  managers,  floor  bosses,  division  heads,  and  even  the  em- 
ployes themselves. 

Any  employe  who  at  the  first  examination  is  found  to  have  the  least  sus- 
picious findings  of  any  disease  is  filed  under  the  heading  of  "Re-examination." 
In  the  course  of  a  week,  month,  or  three  months,  according  to  the  doctor's  de- 
cision, he  is  recalled  and  again  examined.  This  is  repeated  as  often  as  his  con- 
dition warrants. 

Other  types  of  suspicious  cases  are  assigned  to  a  nurse  to  have  their  tempera- 
ture and  pulse  watched  morning  and  evening  for  one  or  two  weeks.  If  any  ab- 
normal condition  is  found  in  the  temperature  chart  of  such  an  employe,  he  is 
relieved  from  work  until  a  final  diagnosis  is  made  and  his  future  care  outlined. 
Likewise,  when  an  employe  returns  to  work  after  some  chronic  disease  has  been 
cured  or  arrested,  he  is  frequently  examined  to  guard  against  a  recurrence. 

All  employes  who  become  sick  while  at  work  are  sent  to  the  doctor's  office 
for  a  "pass"  before  going  home.  And  all  employes  absent  on  account  of  ill- 
ness, of  even  one  day's  duration,  must  secure  a  permit  from  the  physician  before 
returning  to  work.  By  this  rule,  the  medical  staff  is  enabled  to  watch  those 
employes  most  frequently  absent  on  account  of  sickness,  and  thus  quite  often 
some  incipient  disease  is  revealed  as  the  cause  of  this  decreased  working 
capacity. 
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The  visiting  nurse  is  one  of  the  best  adjuncts  to  the  doctor's  office.  While 
visiting  a  sick  employe,  she  often  discovers  conditions  at  home  that  enable  the 
physician  to  arrive  at  the  true  nature  of  the  employe's  trouble  which  might 
have  been  overlooked  in  a  routine  examination. 

Letters  and  personal  talks  by  the  Chief  of  Staff,  backed  by  the  influence 
and  instructions  of  the  management  of  a  concern,  will  soon  arouse  all  sub- 
managers,  floor  bosses,  and  division  heads  to  take  a  great  interest  in  the  health 
of  workers  under  them.  In  time  they  learn  to  recognize  the  early  signs  of  dis- 
ease and  are  constantly  sending  applicants  for  re-examinations. 

This  educational  system  does  not  stop  with  those  in  positions  of  authority, 
but  soon  extends  to  the  employes  in  general,  and  if  the  medical  staff  of  an 
industry  can  once  gain  their  confidence,  these  become  "medical  missionaries, 
spreading  the  value  of  the  examination  throughout  the  working  force." 

Repeated  examination  for  occupational  diseases,  as  prescribed  by  certain 
State  laws,  where  thoroughly  made,  furnishes  another  opportunity  for  super- 
vision of  health. 

Concerns  which  are  forced  to  employ  men  in  dusty,  dark  places,  or  where 
disease  is  more  prone  to  develop,  should  always  provide  frequent  medical 
examinations. 

To  recapitulate:  the  various  channels  through  which  re-examination  of  em- 
ployes can  be  obtained  are: 

Those  found  at  first  examination  to  be  below  par. 

The  repeated  examination  to  guard  against  recurrences. 

Those  becoming  sick  while  at  work. 

Those  returning  to  work  after  an  illness. 

Those  found  by  the  visiting  nurse  needing  examinations. 

Those  referred  by  managers  or  others  in  authority. 

Those  referred  by  fellow-employes. 

Those  examined  for  occupational  diseases,  or  where  their  work  indicates  the 
necessity. 

CHART  I.— TUBERCULOUS  CASES,  1913 
Examinations  Obtained  Through  the  Following  Channels 

For  employment 22 

For  benefit  association 7 

By  department  managers 28 

Sick  Employes  Reporting 

To  doctor's  office 20 

Account  of  exposure 3 

Found  by  nurses 13 

Referred  by  family  physician 3 

Miscellaneous 5 

Total 101 

Through  these  same  channels  a  repeated  inspection  of  employes  can  be 
made:  for  instance,  every  employe  who  comes  to  the  doctors'  office  should  have 
his  temperature,  pulse,  and  weight  taken.  If  these  are  normal  and  his  history 
is  negative  and  his  record  shows  an  examination  within  the  last  year,  further 
examination  will  not  be  necessary. 
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Whenever  a  tuberculous  employe  is  found  working  in  close  contact  with 
other  employes  in  his  department,  a  careful  examination  of  every  man  and 
woman  in  this  department  should  be  made,  to  ascertain  if  any  have  been  con- 
taminated. 

To  facilitate  the  work,  every  concern  should  provide  a  suitable  doctor's 
office  at  the  plant.  This  should  consist  of  waiting  rooms,  history  and  examin- 
ing and  consultation  room,  and  a  general  office,  as  well  as  an  operating-room 
(the  care  of  the  injured  must  always  form  a  major  portion  of  the  company 
surgeon's  work)  and  a  well-equipped  laboratory. 

The  size  of  the  medical  staff  naturally  depends  upon  the  number  of  em- 
ployes and  the  nature  of  their  employment.  For  the  system  of  medical  work 
above  outlined,  in  a  concern  employing  5000  people,  at  least  two  physicians 
and  two  nurses  would  be  necessary  to  accomplish  the  work.  Careful  history 
sheets  and  records  with  an  adequate  tickler  system  should  be  kept  on  every  case. 

THE  EXAMINATION 

This  should  consist  of  the  following,  and  is  applicable  to  both  sexes,  with 
only  a  few  exceptions,  which  are  noted. 

1.  History  of  patient  on  regular  blank. 

(a)  Personal  and  family  history. 

(b)  Home  conditions  and  financial  conditions. 

2.  Temperature.     Pulse.    Height  and  weight. 

(These  can  be  obtained  by  nurse.) 

3.  General  inspection — color,  nutrition,  any  deformities  or  congenital 

malformations,  gait,  etc. 

4.  Inspection  of  mouth,  teeth,  throat. 

5.  Inspection  of  eyes — Snellen's  test. 

6.  Inspection  and  palpation  of  neck. 

7.  Thorough  examination  of  bare  chest. 

(a)  Lungs. 

(b)  Heart. 

8.  Examination  of  abdomen,  genitalia,  and  extremities  in  men. 

(a)  Hernias. 

(b)  Venereal  disease. 

(c)  Varicosities  or  flat-foot. 

*  Where  history  of  case  indicates  some  abdominal  or  other  trouble 
in  the  female  employe,  the  services  of  the  doctor  for  a  further  and 
more  thorough  examination  in  the  presence  of  the  nurse,  or  the 
next  day  when  the  mother  can  come  with  patient,  are  offered. 
If  refused,  send  to  family  physician. 

9.  A  routine  urinalysis  in  all  cases — albumin,  sugar,  and  microscopic. 

10.  Blood-pressure  and  blood  examinations  in  all  cases  where  history  and 
examination  show  they  are  indicated. 

11.  Inspection  of  the  teeth  of  employes  by  a  dentist  who  recommends 
treatment  when  needed  is  a  valuable  adjunct. 

The  examination  of  employes  is  demonstrating  a  great  social  and  economical 
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problem,  which  sooner  or  later  must  be  faced:  that  is,  what  is  to  be  done  with 
those  diseased  workers  who  are  refused  positions  in  one  concern  after  another 
because  they  cannot  pass  the  physical  examinations?  Some  arrangement 
must  be  made,  by  the  State,  by  industrial  insurance,  or  by  the  corporations 
themselves,  to  care  for  these  unfortunate  men  and  women  who  are  found  below 
par  and  not  desirable  as  employes.  The  problems  which  are  unfolding  because 
of  this  new  line  of  medical  work  in  our  industries  are  many  and  serious. 


Chart  II 


TUBERCULOUS  EMHjOYES      - 


LENGTH  OF  SERVICE 

INCRLAJiED  EXAMlNAllONi  SHOW  DECREASED  TUBtRCULOSIS  AMOMC  OLD  ENPLOTES  WITH 
CORRESPONDING  INCREASE  AMONG   APPUCANTS    AND  NEW  EMPLOTES 


1909 

1010 

—    1911 

1912 

1013 


15  TBt:  IN   800  EXAniNATlCWS. 

1272 

1012 

1100 
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When  an  industry  adopts  this  system  of  examination,  the  number  of  em- 
ployes found  suffering  from  incipient  disease  will  be  appalling.  For  in  the  first 
year  or  two  the  ratio  of  those  found  diseased  increased  directly  with  the  num- 
ber of  examinations.  After  four  or  five  years,  however,  the  number  of  diseased 
employes  in  the  working  force  will  be  very  small  compared  with  the  number  of 
applicants  and  six-month  employes  found  diseased.     (See  Chart  II.) 
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The  attitude  of  the  employe  toward  this  medical  supervision  of  his  health  is 
very  gratifying,  as  a  rule.  He  recognizes  its  great  value  to  himself.  Very 
rarely,  and  usually  in  the  very  ignorant  class,  does  an  applicant  or  an  employe 
refuse  to  be  examined.  If  the  management  is  standing  firmly  behind  the  doc- 
tor, even  these  few  cases  can  be  persuaded. 

This  medical  work  is  growing  rapidly  in  favor  with  employers  as  their  edu- 
cation along  these  lines  is  progressing. 

Five  years  ago  it  was  my  experience  to  find  family  physicians  opposed  to 
this  industrial  medical  system.  A  diagnosis  of  incipient  tuberculosis,  for  in- 
stance, was  often  the  cause  of  a  severe  arraignment  from  the  family  physician 
and  the  enmity  of  the  employe  and  his  family.  If,  however,  the  company 
physician  has  thoroughly  diagnosed  his  case  by  repeated  examinations  and 
careful  laboratory  study,  he  is  in  a  position  to  stand  his  ground,  and  the  subse- 
quent course  usually  justifies  his  position.  In  time  the  family  physician  comes 
to  recognize  the  great  value  of  this  careful  supervision  of  his  patients  while 
they  are  at  work,  especially  if  the  employe-  is  referred  to  him  for  treatment, 
independently  or  in  co-operation  with  the  company  physician.     .     .     . 

The  results  of  the  medical  supervision  and  examination  of  employes  in  the 
concern  where  the  writer  has  been  chief  surgeon  for  over  five  years  may  be  of 
interest: 


RESULTS  OF  EXAMINATION  OF  EMPLOYES  DURING  LAST  FIVE  YEARS 

Total  number  of  general  examinations 7,029 

Total  number  of  inspections  and  partial  examinations 32,289 

Total  number  of  cases  of  tuberculosis  found 282 

Total  number  of  cases  cared  for  by  Sears,  Roebuck  &  Co 169 

39,769 
Treated  as  follows: 

Treated  in  sanatoria 70 

Given  home  treatment 68 

Sent  to  various  places  in  country 31 

169 

Of  this  number — 

Cured  and  are  back  at  work 90 

Arrested  and  either  at  home  or  at  outside  employment 40 

Still  under  treatment 20 

Lost  trace  of 10 


The  remaining  113  cases  were  mostly  among  recent  employes  or  applicants 
for  work.  These  were  referred  to  the  family  physician  or  to  the  Chicago  Tu- 
berculosis Institute,  or  sent  directly  to  some  sanatorium  at  their  own  expense. 

Of  the  282  cases  of  tuberculosis  found,  14  have  died.  Twelve  of  these 
were  advanced  cases  when  discovered;  two  were  early  cases,  but  refused  to 
recognize  the  disease  or  to  accept  any  form  of  treatment.     (See  Chart  III.) 

Over  300  employes  have  been  found  in  an  anemic,  run-down  condition. 
In  the  case  of  girls,  a  great  many  of  these  had  chlorosis,  floating  kidneys,  and 
other  conditions  that  predispose  to  tuberculosis.     All  these  employes  were  given 
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vacations,  var>dng  from  two  weeks'  to  six  months'  duration,  and  advised  as  to 
treatment  to  overcome  these  threatening  conditions.  It  is  impossible  to  esti- 
mate the  value  of  this  procedure  in  reducing  tuberculosis. 


Chart  III 
Showing  Decrease  in  Number  of  Deaths  from  Tuberculosis  as  the  Number  of  Examinations 

Increases. 


=  PERCENT  OF  EHPLCMS  EXAMINED 

FROM  TOTAL  NUMBER. 

=  PERCENT  OF  TUBERCULOUS  EMPLOYES 

FOUND  AMONG  NUMBER  EXAMINED. 

PERCENT  OF  DEATHS  AMCNG  lllOSE 

POUND  TUBERCULOUS. 
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The  results  of  examination  are  not  limited  to  tuberculosis.  Over  200  cases 
of  heart  disease,  nephritis,  and  diabetes,  existing  unknown  to  the  employes, 
were  discovered  by  our  examinations.  Likewise,  over  400  cases  of  contagious 
diseases  have  been  eliminated  by  this  system  of  medical  supervision.  (See 
Charts  IV  and  V.) 


CHART  IV.— EXAMINATION  OF  APPLICANTS  FOR  WORK 
From  666  Examinations,  85  Rejected 

Diseases  Found 

Active  tuberculosis 11 

Suspected  tuberculosis 10 

Tuberculous  glands  of  neck 2 

Bright's  disease 9 

Heart  disease 7 

Anemia  and  chlorosis 12 

Epilepsy 2 

Diphtheria 1 

Cirrhosis  of  liver 1 

Venereal  diseases 7 

Hernias 4 

Physical  defects 10 

Sick,  no  definite  diagnosis 9 

Total 85 


CHART  v.— EXAMINATION  OF  EMPLOYES  FOR  BENEFIT  ASSOCIATION 
From  500  Examinations,  43  Rejected 

Diseases  Found 

Tuberculosis 7 

Heart  disease 9 

Bright's  disease 6 

Goiter 8 

Diabetes 1 

Anemia  and  chlorosis 4 

Physical  defects 8 

Total 43 

It  is  needless  to  say  that  such  results  as  these  have  proved  to  the  satisfac- 
tion of  all  concerned  that  it  is  humane  and  good  business  to  examine,  and  super- 
vise the  health  of,  employes. 


THE    RELATION    OF    MEDICAL    EXAMINATIONS    OF 
EMPLOYES   TO  THE   HYGIENE   OF   THE   WORK- 
ING-PLACE   AND    THE    EFFICIENCY    OF 
THE  WORKING  FORCE 

By  James  A.  Britton,  M.D. 

Chicago 


A  ROUTINE  physical  examination  of  all  applicants  for  employment  in  certain 
selected  occupations  has  been  practised  for  several  years  and  is  accepted  as 
essential.  A  high  type  of  physical  fitness  is  necessary  in  such  service  as  that 
of  the  Army  and  Navy,  in  city  police  and  fire  departments,  and  in  some 
branches  of  railway  service.  The  difficulty  of  maintaining  efficiency  in  such 
service  without  proper  physical  examination  is  evident. 

On  the  other  hand,  the  great  mass  of  work  in  a  given  community  does  not 
necessarily  require  a  high  class  of  physical  fitness,  and  the  value  of  the  knowl- 
edge which  is  gained  by  a  physical  examination  of  each  prospective  employe  is 
not  at  first  hand  so  evident.  It  is  recognized,  however,  that  health  is  an  im- 
portant factor  in  the  efficiency  of  any  working-man,  however  simple  or  however 
skilled  his  occupation.  It  is  also  recognized  that  the  hygiene  of  the  working- 
place  is  one  of  the  important  factors  in  determining  the  health  of  the  worker. 
To  conserve  health,  then,  is  to  increase  efficiency  in  any  occupation  or  any  class 
of  work. 

To  raise  the  standard  of  health  in  any  given  occupation  it  is  necessary  to 
know  the  conditions  with  which  you  are  dealing.  First,  the  health  of  those  who 
enter  the  occupation;  second,  subsequent  developments  among  those  in  the 
occupation,  and,  third,  the  conditions  under  which  those  in  the  occupation 
work. 

The  International  Harvester  Company  inaugurated  a  plan  in  191 1  for 
studying  the  health  of  its  employes,  and  the  conditions  affecting  their  health 
as  found  in  the  various  plants. 

As  this  work  was  started  in  the  Chicago  plants  and  had  special  reference  to 
the  question  of  tuberculosis,  the  company  naturally  turned  to  Dr.  Theodore  B. 
Sachs  for  counsel,  owing  to  his  pre-eminence  as  an  authority  on  that  subject. 

As  Chairman  of  the  Factory  Committee  of  the  Chicago  Tuberculosis 
Institute,  he  welcomed  this  opportunity  to  co-operate  with  a  company  having 
about  20,000  employes  in  Chicago.  The  plan  agreed  upon  and  recommended 
to  other  employers  included  a  systematic  examination  of  all  employes  and  of 
their  working-places. 

Leading  up  to  this  movement  and  pointing  out  more  clearly  than  any  other 
one  thing  the  need  of  aggressive  medical  supervision  was  the  work  of  the  various 
employes'  benefit  associations.     While  the  medical  examinations  conducted  by 
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these  associations,  like  those  of  other  insurance  organizations,  were  intended 
solely  to  protect  themselves  from  an  overburden  of  physical  defectives  and 
thus  guarantee  the  financial  solvency  of  the  associations,  there  was  no  provision 
for  studying  health  conditions  among  their  members,  but  the  care  of  those  who 
became  ill  during  their  membership  served  to  bring  forward  very  strongly  the 
need  of  preventive  measures. 

The  primary  object  of  the  work  undertaken  by  us  was  to  discover  all  cases 
of  tuberculosis  and  to  start  proper  treatment  as  early  as  possible.  The  work 
is  now  developing  into  a  system  of  study  of  all  physical  disabilities  of  employes, 
with  the  object  of  the  early  detection  of  any  disease  and  locating  and  correct- 
ing conditions  shown  to  be  responsible  for  disease.  It  is  not  a  move  on  the 
part  of  employers  to  "weed  out"  poor  workmen,  but  to  safeguard  the  well  man 
and  to  bring  back  health  to  the  others.  Positions  are  found  for  all  who  regain 
health  sufficiently  to  return. 

Beginning  with  the  International  Harvester  Company,  the  movement  has 
spread  rapidly  and  at  present  has  been  taken  up  by  firms  in  Chicago  represent- 
ing over  100,000  employes.  While  it  is  impossible  at  this  time  to  report  on  the 
results  of  this  work  with  other  companies,  and  while  it  is  difficult  to  measure 
increased  efficiency,  I  am  able  to  report  on  the  work  done  by  the  Harvester 
Company,  which  has  resulted  in: 

1.  A  marked  decrease  in  the  number  of  cases  of  tuberculosis. 

2.  Constant  improvement  in  factory  conditions  affecting  health. 

3.  Consequent  improvement  in  the  welfare  of  the  workers  by: 

(a)  Many  workers  restored  to  health. 

(b)  Less  illness. 

(c)  More  steady  employment. 

The  routine  at  first  instituted  consisted  in  a  careful  examination  of  all 
employes  who  for  any  reason  were  thought  to  be  tuberculous.  The  present 
routine  consists  of  (a)  a  careful  examination  of  all  prospective  employes,  (b)  a 
yearly  "inspection"  of  all  those  working,  and  (c)  a  careful  re-examination  and 
periodic  re-inspection  of  all  those  who  for  any  reason  are  found  from  time  to 
time  to  be  below  normal. 

The  physical  examinations  are  thorough  in  the  ordinary  medical  sense,  with 
examination  of  blood,  urine,  and  sputum  if  indicated.  These  examinations 
are  made  in  the  doctor's  office,  which  is  provided  for  the  purpose. 

The  "inspections"  are  superficial  examinations,  including  weight,  tempera- 
ture and  pulse,  general  appearance,  and  history.  These  inspections  are  usually 
made  in  the  office  of  the  department  in  which  the  employe  works. 

The  result  of  three  years'  more  or  less  careful  supervision  of  health,  so  far 
as  tuberculosis  is  concerned,  of  the  group  of  about  20,000  Harvester  employes 
in  Chicago,  is  illustrated  by  the  following  figures,  in  which  are  included  all  cases 
of  known  bone  and  glandular  tuberculosis  as  well  as  pulmonary  tuberculosis, 
and  they  are  included  regardless  of  whether  the  disease  is  open  and  active  or 
apparently  arrested: 

There  was  found  in  the  year  ending  August  i,  191 2,  a  ratio  of  88  cases  of 
tuberculosis  per  10,000  employes.  In  the  following  year,  with  a  much  more 
careful  inspection  of  the  same  group,  the  ratio  of  cases  found  was  only  54  per 
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10,000  employes,  while  the  current  fiscal  year,  with  still  more  extensive  and 
careful  effort  to  discover  cases,  thus  far  promises  a  ratio  of  less  than  45  per 
10,000. 

As  compared  with  the  prevalence  of  tuberculosis  in  Chicago,  as  a  whole, 
these  figures  are  much  lower  than  the  most  conserv^ative  estimates  made  by 
those  in  position  to  judge.  The  most  conservative  figure  given  is  from  go  to 
100  per  10,000  population  of  active  cases  of  tuberculosis,  while  an  estimate  of 
200  per  10,000  would  hardly  be  large  enough  if  all  were  included,  regardless  of 
condition  or  t^pe  of  the  disease,  as  in  the  figures  for  the  Harvester  Company. 
Our  experience  with  this  group  of  Harvester  employes  thus  indicates  that  tu- 
berculosis is  not  more  than  one-fourth  as  prevalent  among  these  industrial 
workers  as  it  is  throughout  the  community  as  a  whole. 

Some  of  the  improvements  in  shop  conditions  which  were  made  with  the  sole 
object  of  improving  the  health  of  the  workers  include: 

1.  Extensive  ventilating  systems  and 

2.  Dust-removing  systems. 

3.  Sanitary  drinking  fountains,  wash-basins,  toilets,  and  shower-baths. 
The  definiteness  with  which  unhygienic  conditions  are  pointed  out  by  the 

system  of  medical  examinations  is  illustrated  by  an  analysis  of  the  cases  of 
illness  according  to  shop  departments.  It  was  found  that  while  in  one  depart- 
ment employing  700  men  there  was  only  one  case  of  tuberculosis  in  two  years, 
there  were  other  departments  in  which  the  number  of  cases  considerably  ex- 
ceeded the  average  for  the  whole  plant  and  approached  the  average  for  the 
community. 

At  the  time  this  work  was  begun  little  thought  was  given  to  conditions 
among  office  employes,  yet  when  400  of  these  employes  were  examined,  a  rate 
of  tuberculosis  was  found  higher  than  the  average  for  the  shop  departments. 
This  condition  was  found  to  be  due,  not  to  unwholesome  office  conditions,  but 
to  the  general  physical  type  of  office  employes  as  compared  to  those  doing 
manual  work,  and  serves  to  emphasize  the  special  need  of  medical  supervision 
for  office  workers  as  well  as  those  in  the  workshops. 

The  question  arose,  at  the  beginning  of  this  work,  and  has  arisen  again  and 
again  with  each  new  firm  which  has  undertaken  such  work,  as  to  the  attitude  of 
the  employes  toward  medical  inspection.  In  a  total  of  over  20,000  examina- 
tions and  inspections  of  Harvester  employes,  covering  a  period  of  nearly  three 
years,  there  were  not  to  exceed  20  employes  who  objected,  and  most  of  these  20 
willingly  submitted  to  the  examination  after  the  purposes  had  been  carefully 
explained  to  them.  Again,  the  co-operation  of  the  employes  is  shown  in  their 
attitude  toward  sanatorium  care.  Each  employe  who  is  found  to  have  tu- 
berculosis in  an  active  stage  is  urged  to  consent  to  go  to  a  sanatorium  where  he 
will  get  proper  treatment.  The  Harvester  Company  co-operates  with  its 
Benefit  Association  in  sharing  with  the  employe  the  expense  of  sanatorium 
care,  and,  when  necessary,  aids  in  caring  for  the  family  so  that  the  patient  may 
be  relieved  of  worry  and  be  afforded  the  most  favorable  conditions  for  recovery. 

During  the  first  year  of  this  work  only  40  per  cent,  of  those  who  needed 
sanatorium  care  would  consent  to  go,  while  during  the  second  year  this  per- 
centage was  increased  to  60,  and  during  the  present  year  the  number  taking 
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advantage  of  the  opportunity  to  get  sanatorium  care  will  be  over  So  per  cent, 
of  those  needing  the  special  care. 

If  it  is  honestly  shown  that  in  this  plan  for  gaining  a  knowledge  of  the  health 
conditions  among  employes  the  effort  is  one  intended  to  improve  conditions  and 
to  assist  those  who  develop  illness  back  to  good  health,  and  not  a  means  of 
simply  eliminating  individuals,  the  willing  co-operation  of  the  employes  can 
be  assumed. 

The  advantages  of  the  medical  examination  can  be  summarized  as  follows: 

1.  An  early  discovery  of  disease  greatly  increases  the  possibility  of  cure, 

and  usually  guarantees  a  shortened  period  of  disability. 

2.  The  knowledge  of  the  existence  of  any  disease  makes  possible  a  reduc- 

tion of  contagion,  and,  consequently,  a  reduction  of  those  disabled. 

3.  If  the  number  of  cases  and  the  exact  working-places  of  those  develop- 

ing a  given  disease  is  known,  it  is  possible  to  judge  the  relative  im- 
portance of  the  various  health  factors  in  an  occupation. 
It  is  then  evident  that  this  system  of  medical  examination  can  be  made  the 

basis  of  great  economic  service  to  the  employe  as  well  as  the  employer,  and 

through  both  these  to  the  community. 


IMEDICAL  EXAMINATION  OF  EMPLOYES  AS  A  PART 
OF  INDUSTRIAL  INSURANCE 

By  J.   W.   SCHERESCHEWSKY,   M.D. 
Washington,  D.  C. 


It  is  a  far  cry  from  prehistoric  times,  when  each  human  being  had  to  fend 
for  himself,  to  our  present  social  era.  The  most  striking  and  important  aspect 
of  man's  social  evolution  is  the  gradual  growth  of  appreciation  of  the  conse- 
quence to  and  interdependence  upon  each  other  of  the  individual  members  of 
society.  In  the  past,  man's  chief  aim  was  that  his  own  lot  and  that  of  his  im- 
mediate family  group  might  be  relatively  pleasant.  That  his  own  fate  or  social 
status  could  be  adversely  affected  by  the  misery  of  an  unrelated  social  unit  was 
entirely  beyond  the  scope  of  his  outlook  upon  Hfe.  The  bitter  lessons  taught 
by  the  ravages  of  devastating  epidemics,  the  concentration  of  population  in 
cities,  the  high  degree  of  specialization  in  manufactures,  and  similar  conditions 
have  all  increasingly  emphasized  man's  dependence  upon  his  fellow  and  shown 
us  how  to  assess  properly  the  value  of  the  individual  unit  to  society  at  large. 

It  is  but  a  truism  to  say  that  the  efificiency  of  the  social  unit  is  conditioned 
more  by  his  physical  status  than  by  any  other  one  factor.  That  the  inefficiency 
due  to  ill  health,  however,  constitutes  a  burden  to  be  borne  by  the  whole  of 
society,  rather  than  the  individual,  is  a  concept  which  has  been  fully  recognized 
only  of  recent  years. 

Still,  it  seems  plain  that  the  citizen  owes  it  to  the  State,  quite  as  much  as  to 
his  own  interests,  to  see  that  his  efficiency  is  not  compromised  by  a  defective 
state  of  health.  If,  from  any  cause,  he  suffers  from  defect  or  disease  which 
reduces  that  efi&ciency,  it  is  manifestly  unfair  that  the  burden  should  be  shoul- 
dered by  society,  if  such  defect  or  disease  arose  from  clearly  preventable  causes. 

Industrial  sickness  insurance  constitutes  a  logical  means  by  which  society 
may  equitably  distribute  the  costs  produced  by  physical  inefficiency.  No 
sound  argument  can  be  advanced  against  the  propriety  of  establishing  systems 
of  industrial  sickness  insurance,  nor  against  the  economic  necessity  for  such 
systems. 

It  is  not  the  purpose  of  this  paper  to  discuss  the  fiscal  aspects  of  the  ques- 
tion. It  is  enough  to  state,  briefly,  that,  since  the  State,  the  employer,  and  the 
employe  are  the  beneficiaries,  social  justice  demands  that  the  costs  of  industrial 
insurance  be  borne  by  all  three  upon  a  basis  of  equitable  representation. 

It  is  obvious,  however,  no  matter  in  what  way  the  burden  of  the  costs  is 
divided,  that  the  best  scheme  of  industrial  insurance  is  the  one  in  which  an 
adequate  reserve  is  maintained  at  a  minimum  cost. 

It  is  in  this  respect  that  the  majority,  if  not  all,  of  the  systems  now  in  force 
are  defective,  in  that  they  contemplate  providing  for  the  costs  of  sickness  or 
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physical  disability  only  after  these  have  become  facts.  The  employe  enjoys  the 
benefits  of  sickness  insurance  only  after  the  disease  or  disability  has  lasted  some 
time.  In  other  words,  existing  systems  of  industrial  insurance  fail  adequately 
to  recognize  that  great  principle,  at  the  root  of  all  our  present-day  campaigns 
in  the  interests  of  public  health,  namely,  that  of  prevention.  Too  great  atten- 
tion has  been  paid  toward  providing  the  sick  employe  with  medical  attention 
after  he  becomes  entitled  to  it  by  reason  of  illness,  too  little  to  preventing  the 
illness  which  entitled  him  to  the  benefit  of  the  insurance.  The  basic  principle 
of  industrial  insurance,  therefore,  should  be  to  prevent  illness,  rather  than  to 
pay  the  costs  of  preventable  diseases  and  disabilities. 

One  of  the  chief  objections  urged  against  compulsory  industrial  sickness 
insurance  has  been  its  cost.  Such  insurance  must,  indeed,  be  costly  so  long 
as  the  principle  of  prevention  is  not  taken  into  account.  As  soon,  however, 
as  our  systems  of  industrial  insurance  are  placed  upon  a  preventive  basis,  we 
may  confidently  look  for  a  great  reduction  in  the  cost,  with  the  result  of  a  wide- 
spread adoption  of  such  systems,  greatly  to  the  benefit  of  society  at  large. 

Granted,  then,  that  systems  for  industrial  sickness  insurance,  in  common 
with  other  public  health  work,  should  rest  upon  a  preventive  basis,  the  primary 
object  of  the  medical  service  of  such  insurance  would  be  to  detect  defects  and 
diseases  among  workers  in  their  incipiency,  or  to  prevent  the  development  of 
diseased  conditions  by  proper  precautionary  measures.  It  is  evident  that  this 
object  will  be  most  readily  attained  by  means  of  the  frequent  periodic  physical 
examination  of  employes  and  by  inspection  and  control  of  their  environment. 
In  no  other  way  can  the  first  beginnings  of  disease  be  so  readily  detected,  or  the 
adverse  influence  of  unhygienic  conditions  averted.  It  is  to  be  understood,  of 
course,  that  we  are  not  to  rest  content  with  the  mere  detection  of  such  incipient 
defects  and  diseases,  or  of  unhygienic  conditions  among  workers,  but  their 
discovery  should  go  hand  in  hand  with  an  earnest  effort  to  discover  the  adverse 
factors  at  the  root  of  the  matter.  The  inquiry,  therefore,  is  not  to  be  ter- 
minated until  the  offending  condition  has  been  removed  and  progress  toward 
renewed  health  and  efl&ciency  taken  place. 

It  is  plain,  in  the  course  of  such  examinations,  that,  not  only  must  bad  shop 
conditions  be  taken  into  account,  but  the  conditions  of  the  worker's  total  en- 
vironment must  be  subject  to  scrutiny,  since,  in  numerous  instances,  the  origin 
of  the  defective  state  may  arise  in  the  unhygienic  home,  rather  than  the  un- 
hygienic workshop.  This  means,  in  the  medical  organization  of  the  industrial 
insurance  of  the  future,  that  our  preventive  work  will  greatly  expand  the 
present  horizon  of  our  activities. 

We  are  already  beginning  correctly  to  evaluate  the  importance  of  periodic 
physical  examinations  in  maintaining  a  continuous  state  of  physical  efficiency. 
Whenever  these  have  been  carried  into  effect,  they  have  resulted,  as  has  been 
shown  by  the  previous  speakers,  in  the  detection  of  numerous  defects  or  dis- 
eases, in  their  incipiency,  and  made  it  possible  to  apply  suitable  remedies  before 
irretrievable  damage  had  been  done. 

What  is  needed,  however,  for  the  sanitation  of  industries,  and  the  reduction, 
to  a  minimum,  of  the  enormous  annual  loss  to  workers,  through  preventable 
illness  and  disabilities,  is  a  rapid  extension  of  such  periodic  physical  examina- 
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tions,  and  an  extension  of  the  prophylactic  work  so  as  to  include  the  home  as 
well  as  the  shop. 

As  an  adjuvant,  therefore,  to  the  data  obtained  by  the  physical  examination, 
the  sanitary  history  of  the  employe,  in  order  to  be  complete,  will  require  the 
enlistment  of  the  services  of  the  social  worker  or  the  visiting  nurse,  so  that  his 
home  surroundings  and  their  effect  in  producing  diseased  states  can  be  taken 
properly  into  account. 

It  is  needless  to  say  that  industrial  insurance,  operated  upon  this  preventive 
principle,  should  result  in  benefits  of  a  far-reaching  character.  In  the  first 
place,  it  is  the  method,  par  excellence,  by  which  the  effect  of  industries  upon 
individual  efiiciency  can  be  properly  studied.  Under  such  a  system  we  should 
not  be  long  in  getting  at  the  basic  facts  underlying  ill  health  in  many  industries, 
and  in  working  out  appropriate  preventive  measures. 

Moreover,  an  industrial  insurance  system,  based  upon  the  preventive  work 
resulting  from  periodic  physical  examinations,  should  effect,  to  a  notable  de- 
gree, the  raising  of  hygienic  standards  of  living  throughout  the  country.  The 
reduction  in  the  loss  of  working  days,  per  employe,  from  illness,  throughout 
the  year  should  be  notable.  In  this  way  great  economic  gains,  with  diminished 
costs  of  production,  would  result. 

Another  notable  result  would  be  the  formulation  of  minimum  hygienic 
standards  for  various  industries,  and  the  promulgation  of  uniform  industrial 
legislation  for  their  enforcement,  throughout  the  country. 

Still  another  good  effect  of  industrial  insurance  based  upon  preventive 
methods  would  be  an  increase  in  the  eflSciency  of  local  health  authorities.  It  is 
plain  that  the  periodic  physical  examinations  contemplated,  taking  into  account, 
as  they  do,  the  total  envirormient  of  workers,  must  reveal  many  unsanitary 
conditions  which  must,  necessarily,  be  brought  to  the  attention  of  the  local 
health  authorities  for  correction,  when,  otherwise,  they  might  not  have  been 
detected.  In  this  way  the  value  of  the  services  of  local  health  authorities  to 
their  respective  communities  will  be  enhanced. 

Finally,  the  cost  of  industrial  insurance,  based  on  preventive  lines,  should 
be  far  below  that  of  a  system  providing  benefits  only  after  the  worker  has 
become  ill.  The  reserve  necessary  to  any  system  of  industrial  insurance  is,  of 
course,  dependent  upon  the  average  frequency  of  illness.  If,  by  preventive 
measures,  we  succeed  in  reducing  this  frequency,  it  follows  that  the  reserve,  and 
consequently  the  cost  of  the  insurance,  may  be  reduced,  after  proper  provision 
has  been  made  for  the  cost  of  the  preventive  work.  We  are,  therefore,  justi- 
fied in  coming  to  the  following  conclusions: 

1.  Industrial  sickness  insurance  is  an  economic  necessity  in  modern  social 
evolution. 

2.  The  basis  upon  which  industrial  insurance  should  rest  is  the  prevention 
of  illness  and  physical  disabilities. 

3.  Frequent  periodic  physical  examinations  of  workers  constitute  the  logical 
means  by  which  defects  and  diseases  can  be  detected  in  their  incipiency. 

4.  The  scope  of  such  examinations  should  be  extended  to  include  home  as 
well  as  factory  conditions. 
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5.  Industrial  insurance  based  upon  preventive  measures  should  redound 
greatly  to  the  benefit  of  society. 

(a)  By  reducing  the  annual  loss  of  days  through  illness. 

(b)  By  raising  hygienic  standards. 

(c)  By  establishing  minimum  hygienic  standards  for  industries. 

(d)  By  favoring  the  enactment  of  uniform  industrial  legislation. 

(e)  By  increasing  the  efficiency  of  local  health  authorities. 

6.  The  cost  of  carrying  industrial  insurance  based  on  preventive  principles 
should  be  less  than  that  of  present  systems. 

DISCUSSION  ON  PAPERS  BY  DR.  SACHS,  DR.  MOCK,  DR.  BRITTON, 
AND  DR.  SCHERESCHEWSKY 

Samuel  Gompers,  Washington:  Mr.  Chairman,  Ladies  and  Gentlemen: 
I  suffer  from  the  disadvantage  of  not  having  had  an  opportunity  to  prepare  in 
advance  what  I  would  like  to  submit  to  you  for  consideration,  nor  have  I 
figures  with  which  to  regale  you;  but  I  have  some  rather  well-defined  views 
upon  the  subject  of  the  health  of  working-people  and  their  general  welfare,  as 
well  as  many  of  the  efforts  which  have  been  made  for  the  improvement  of  the 
health,  the  general  conditions,  and  the  welfare  of  the  men  and  the  women  and 
the  children  who  come  under  the  general  appellation  of  working-people. 

Now,  in  advance,  I  want  to  say  that  I  have  great  appreciation  of  the  work 
of  your  Association.  I  know  that  which  it  undertakes  to  do,  and  something  of 
the  splendid  resiilts  already  achieved.  About  two  months  ago,  on  the  occasion 
of  a  visit  to  Chicago,  I  had  the  great  pleasure  of  an  hour's  conference  and  ad- 
vice with  your  honored  chairman.  Dr.  Sachs,  and  on  the  following  day  the 
privilege  of  listening  to  a  number  of  gentlemen,  two  of  whom  addressed  us 
this  evening.     I  also  was  called  upon  to  say  something. 

Before  entering,  then,  into  what  my  views  are  as  to  the  systematic  physical 
examination  of  employes,  I  want,  if  I  may  be  permitted,  to  state  that  at  that 
midday  conference  at  Chicago  a  statement  was  made  that  some  effort  ought  to 
be  put  forward  by  the  organized  labor  movement  to  impress  upon  the  working- 
people  themselves  the  necessity  for  making  provisions  to  insure  their  health 
and  their  well-being.  I  took  occasion  then  to  say  that  the  American  Federa- 
tion of  Labor,  the  representative  federated  body  of  organized  workers  of 
America,  had  done  its  share  in  contributions  toward  the  literature  upon  the 
subject.  I  hold  in  my  hand  an  eight-page  pamphlet  issued  by  the  American 
Federation  of  Labor,  prepared  by  it,  and  upon  its  title  page  are  the  words: 
"Tuberculosis;  Don't  Give  Consumption  to  Others;  Don't  Let  Others  Give 
it  to  You;  Help  in  Stamping  out  Consumption";  and  then  the  don'ts — the 
imperative  don'ts — which  have  been  approved  by  all  the  medical  men  and 
women  in  that  profession,  by  all  students  and  scientists,  the  well-known  don'ts 
and  the  imperative  suggestions,  both  to  prevent  consumption  as  well  as  to 
preserve  good  health.  I  shall  not  attempt  to  read  to  you  the  "don'ts."  I 
shall  be  very  glad  to  submit  to  our  honored  chairman  a  copy  of  the  pamphlet 
for  such  disposition  as  he  may  determine. 

Now  I  want  to  present  to  you  the  layman's  view  of  this  question.     It  has 
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been  part  of  my  good  fortune  to  have  lived  the  life  of  a  wage-earner,  a  factory 
operative,  for  twenty-six  years,  and  though  I  have  not  worked  as  a  wage- 
earner  at  my  trade  for  the  last  twenty-five  years,  the  feeling,  the  interest,  the 
welfare,  the  thoughts  that  per\-ade  the  minds  of  the  workers,  are  not  foreign  to 
me.  They  are  not  academic.  I  have  felt  them  as  the  workers  have  felt  them; 
I  feel  them  now  as  the  workers  feel  them. 

With  regard  to  the  physical  examination  of  employes,  the  question  of  com- 
petition is  one  of  the  controlling  factors  with  employers.  Where,  in  an  in- 
dustr}^,  a  great  concern  has  a  monopoly,  or  a  practical  monopoly,  it  is  not 
diflicult  to  understand  that  it  can  inaugurate  a  system  for  the  welfare  or  the 
health  of  the  employes  so  that  the  return  may  come  to  the  company  by  reason 
of  better,  more  continuous  health  and  greater  efficiency.  But  in  the  world's 
mart  of  open  competition,  and  where  the  primar\%  aye!  almost  the  exclusive, 
principle  upon  which  the  industry  is  conducted  is  profit, — immediate  profit, — 
regardless  of  its  effect  upon  the  health  and  social  welfare  of  all  the  people, 
conditions  are  different. 

Imagine  an  industry  in  which  there  is  still  considerable  competition  among 
employers  and  men  who  think  or  believe  or  know  that  they  cannot  wait  for 
many  years  to  get  ultimate  results,  but  who  are  primarily  interested  in  the  re- 
turns of  the  day.  These  employers  are  interested  in  the  examination  of  em- 
ployes in  order  to  detect  workers  who  have  become  somewhat  enfeebled,  in 
whom  the  first  stages  of  tuberculosis  have  developed.  Imagine  the  influence 
of  this  purpose  upon  the  mind  of  such  an  employer — the  influence  upon  the 
minds  of  the  workers!  The  apprehension  in  the  minds  of  the  workers  is  that 
as  soon  as  their  illness  or  their  deficiency  is  ascertained  by  the  employer,  his 
agents,  or  his  foremen,  the  worker  will  be  discharged,  to  walk  the  streets  in 
idleness  and  thus  aggravate  his  own  situation  and  condition. 

The  examination  of  workmen  or  workwomen  who  make  application  for 
employment  is  in  order  to  learn  of  their  illness  and  to  reject  the  unfit.  Rejec- 
tion is  a  very  harmless  word  in  itself,  but  when  it  is  applied  to  the  man  with  a 
family  depending  upon  him  for  support,  rejection  means  practically  condemna- 
tion to  death.  I  think  that  your  association,  particularly  as  it  has  worked 
out  in  Chicago,  enlisting  the  sympathetic  co-operation  and  practical  co-opera- 
tion of  concerns  whose  interests  are  not  vitally  affected  by  competition  with 
others,  is  a  most  beneficial  and  advantageous  lesson  to  set  to  the  world,  not 
because  it  may  possibly  be  inaugurated  in  the  establishments  of  employers  in 
competitive  industries  by  their  own  volition,  but  because  it  is  a  general  driving 
home  upon  the  minds  of  the  people  of  their  social  responsibility  to  their  fellow- 
men. 

Imagine,  if  you  can,  a  scene  in  the  packing-house  district  of  Chicago  or  in 
Kansas  City  or  Omaha,  or  any  of  the  other  great  packing-house  cities:  In  the 
early  morning,  between  the  hours  of  three  and  five,  there  are  thousands  of  men 
who  are  awaiting  a  call  for  loo,  200,  300,  or  500,  according  to  the  immediate 
necessities  of  the  companies;  and  then  a  physical  examination  of  these  500  or 
1000  employes  who  are  always  on  call  and  ready  to  go  to  work  at  a  minute's 
notice,  many  of  them  perhaps  weakened  and  enfeebled  by  long  periods  of  unem- 
ployment, by  lack  of  proper  nourishment,  by  lack  of  proper  care  and  housing 
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in  their  own  homes,  many  of  them  perhaps  having  already  developed  the  early 
stages  of  tuberculosis. 

Imagine  a  similar  scene  in  the  steel  plants,  and  in  many  of  the  other  estab- 
lishments conducted  upon  a  large  scale,  where  the  so-called  common  laborers, 
the  unskilled,  are  called  for  by  the  thousands  at  a  time,  who  are  always  waiting, 
waiting,  waiting.  The  visits  of  the  company's  doctor  to  the  home  of  the  em- 
ploye would  mean,  therefore,  that  the  employer  would  not  only  have  jurisdic- 
tion over  the  employe  in  the  factories,  shops,  and  workplaces,  but  would  extend 
that  jurisdiction  to  the  homes. 

I  have  given  the  best  years  of  my  Hfe  in  trying  to  help  improve  the  physical, 
mental,  and  moral  well-being  of  the  working-people  of  our  country,  but  I  am 
unwilling,  even  if  the  proposition  is  prompted  by  a  good  purpose,  to  surrender 
my  home  or  the  homes  of  the  working-people  to  the  general  superintendence  of 
the  company's  representative,  whether  he  be  known  as  a  medical  doctor  or  a 
spy.  I  do  not  dispute  the  good  intentions  and  the  high  purposes  which  the 
gentlemen  have  and  the  high  ideals  that  the  companies  have  in  whose  interest 
and  by  whose  directions  these  gentlemen  have  addressed  us,  nor  the  high  pur- 
poses of  the  men  who  are  doing  this  work  in  and  around  Chicago  and  some  other 
few  places.  But  not  all  of  the  industries  of  the  country  are  conducted  upon  the 
high  ideals  of  either  the  International  Harvester  Company  or  of  Sears,  Roebuck 
Company.  But  once  extend  the  sphere  of  jurisdiction  of  the  employers  over 
the  homes  of  the  workers,  and  the  majority  of  the  workers  have  very  little  of 
our  boasted  freedom  left. 

I  am  in  happy  companionship  with  the  highest  expression  of  the  scientists 
when  they  declare  that,  after  all,  at  the  basic  foundation  of  the  physical  ills 
of  the  great  masses  of  our  people  are  overburdensome,  long  hours  of  work, 
malnutrition,  and  insanitation.  There  is  nothing,  there  is  no  effort,  concerted 
or  individual,  made  by  any  of  the  people  of  our  coimtry  or  of  our  time  that  goes 
to  the  basic  cause  of  these  conditions  so  thoroughly  to  secure  better  nutrition 
and  a  normal  work-day,  sanitary  homes  and  workshops,  as  the  much  mis- 
understood and  misrepresented  organized  labor  movement  of  America. 

I  would  not  want  any  one  here  or  elsewhere  to  interpret  what  I  have  said 
as  intended  in  any  way  to  resent  that  which  has  been  done  or  that  which  is 
proposed.  On  the  contrary,  in  so  far  as  it  may  tend  toward  improving  the 
physical  condition  of  the  working-people,  I  give  it  my  hearty  support,  whatever 
value  it  may  have.  I  know  that  the  American  Federation  of  Labor  will  be 
glad  to  second  every  efifort  which  can  be  made.  But  I  want  to  impress  upon 
your  minds  this  fact,  that  the  organization  of  the  United  Mine  Workers  of 
America,  and  the  movement  which  it  inaugurated  for  improved  material  con- 
ditions among  the  miners  and  the  miners'  families,  have  done  more  to  eliminate 
tuberculosis,  have  done  more  to  improve  the  physical,  material,  social,  and 
moral  welfare  of  the  miners,  than  all  the  efforts  that  can  be  made  from  the  top 
down. 

The  movement  among  the  men  and  the  women  in  the  garment  trades  of 
New  York,  Philadelphia,  Chicago,  St.  Louis,  and  Boston  has  established  in 
many  places  sanitary  conditions  and  standards  approved  by  scientists  and  wel- 
fare workers.     The  United  Garment  Workers  of  America  and  the  Ladies' 
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Garment  Workers,  through  the  results  of  great  strikes  and  great  sufifering,  have 
done  more  than  all  can  do  from  the  top  down.  I  can  speak  for  my  own  trade, 
but  I  prefer  to  desist  from  even  more  than  mentioning  it,  for  we  are  to  hear 
from  Mr.  Perkins,  President  of  the  Cigarmakers'  International  Union,  who,  I 
am  sure,  will  make  some  not  only  interesting  statements  of  a  general  and 
specific  character,  but  who  will  submit  figures  to  you  which,  I  hope  and  be- 
lieve, will  interest  you  greatly. 

I  am  of  the  opinion  that  the  nearer  we  approach  the  concept  of  a  stand- 
ardized minimum  wage, — a  living  wage, — the  nearer  we  shall  come  to  con- 
serving the  greatest  natural  resource  of  our  country  and  our  time — human  life. 

The  thought  occurred  to  me  that  you  might  have  had  in  mind  the  physical 
and  sanitary  conditions  which  exist  in  many  parts  of  our  country,  in  the  con- 
struction of  roadways,  railways,  ditches,  and  the  like,  where  men  for  a  whole 
season  are  herded  in  construction  camps,  in  box  cars — one  the  worst  breeding- 
places  for  diseases  which  exists  in  any  part  of  our  country.  Examinations  have 
disclosed  the  fact  that  many  of  these  laborers  are  so  conditioned  that  they  do 
not  get  out  of  the  clothes  in  which  they  work  and  sleep  from  the  beginning  to 
the  end  of  the  season  for  which  they  are  employed,  and  after  a  month  or  two  or 
three  months  of  such  a  life,  with  surroundings  of  filth  and  disease,  they  drift 
to  the  cities  and  the  towns,  where  they  mingle  with  the  people  and  communicate 
their  diseases  to  those  with  whom  they  come  in  contact.  It  is  a  serious  prob- 
lem. Any  contribution  and  any  effort  toward  finding  some  solution  of  this 
ravage  upon  our  men  and  our  women,  and  the  hold  that  it  has  upon  our  civiliza- 
tion and  our  progress,  is  worthy  the  commendation  of  every  one. 

It  may  appear  ungracious  and  unkindly  to  indulge  in  what  may  be  a  seem- 
ing criticism;  my  purpose  in  that  part  in  which  I  have  expressed  criticism 
is  to  call  your  attention  to  the  fact  that  there  is  a  constant  movement  among 
some  of  the  employers  and  the  representatives  of  employers  to  take  away  from 
the  working-people  their  liberty  of  personal  action,  their  liberty  of  personal 
contact  with  their  fellows,  to  employ  agencies  that  attack  the  very  funda- 
mentals of  liberty.  Such  an  expression  may  seem  entirely  extraneous  and  out- 
side the  pale  of  the  consideration  of  the  subject  before  this  body  tonight,  and 
yet  it  has  a  relation  to  which  I  desire  to  call  your  attention.  The  representative 
of  the  employers  inquiring  into  and  making  visits  to  the  homes  of  the  workers 
and  there  learning  of  conditions,  so  far  as  your  present  Association  is  concerned, 
may  be  prompted  by  the  highest  purposes,  but  they  establish  precedents 
calculated  to  be  perverted  to  rivet  the  chains  upon  the  wrists  of  the  toiling 
masses  of  our  country. 

This,  with  us,  is  a  living  question;  it  is  a  question  of  the  right  to  freedom, 
the  right  to  freedom  of  the  exercise  of  normal  activities.  As  it  grieves  all  of  us, 
it  grieves  me  keenly  to  know  that  any  one  of  my  fellows  suffers  from  illness 
or  any  other  ailment  of  physical,  material,  or  any  other  character,  but  there  is 
even  a  greater  consideration  than  that  for  the  working-people  of  America.  We 
may  prematurely  and  do  unnecessarily  lose  a  number,  and  a  large  niunber,  of 
our  fellows  by  reason  of  ill  health,  but  it  is  even  of  greater  concern  to  all  the 
working-people  of  our  country  that  under  no  guise,  however  well  intentioned, 
shall  they  lose  their  liberties. 
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I  am  free  to  say  now,  to  repeat,  that  I  will  be  glad  to  give  whatever  assistance 
may  be  in  my  power  to  the  more  general  understanding  and  a  better  education 
among  all  our  people  as  to  their  duties  to  themselves  and  to  each  other  in  order 
to  arouse  the  people  of  this  country  to  the  duty  we  owe  as  a  humanitarian, 
progressive  nation,  to  the  protection  and  common  welfare  of  all  our  people. 

The  Chairman :  The  chief  aim  of  medical  examinations  of  employes  is 
early  detection  of  illness.  This  can  be  done  with  full  preservation  of  the 
rights  of  the  employes.  It  is  very  interesting  that,  in  the  course  of  thousands 
of  examinations  in  a  number  of  concerns,  most  of  the  cases  that  come  to  the 
surface  are  not  cases  of  illness  that  require  hospital  or  sanatorium  treatment 
or  necessitate  the  laying  off  of  the  employe,  but  there  are  hundreds  or  thou- 
sands of  cases  in  which  an  instruction  of  the  employe  in  the  general  rules  of 
health  is  greatly  needed,  and  in  which  such  instruction  leads  to  better  health 
of  the  employe  without  any  disturbance  of  his  personal  rights.  We  are  all 
seeking  truth  and  justice,  and  it  is  possible  that  in  this  search  we  may  differ 
in  reference  to  some  details,  and  yet  we  stand  on  the  same  platform  on  which 
Mr.  Gompers  stands,  as  we  are  in  favor  of  extending  the  fullest  measure  of 
justice  to  the  working-man.  I  wish  here  to  give  expression  to  one  important 
observation  with  which  Mr.  Gompers  himself  coincides,  that  no  movement 
in  America  has  helped  the  working-man  to  a  greater  extent  than  the  organized 
movement  against  tuberculosis.  In  our  work  we  stand  shoulder  to  shoulder 
with  the  working-people  of  this  country. 

George  W.  Perkins,  Chicago :  My  understanding  was  that  I  was  to  Hsten 
to  the  addresses  made  here  this  evening  and  then  to  discuss  them,  but  although 
this  question  that  has  been  placed  before  you  has  been  so  ably  presented  to  you 
from  the  standpoint  of  a  working-man,  yet  I  feel  that  I  would  be  untrue  to 
myself  and  to  the  great  cause  for  which  I  stand  if  I  did  not  give  expression  to  the 
convictions  in  my  mind  and  my  heart  precisely  as  I  see  them,  and  I  intend  to 
do  so,  but  I  want  to  say  to  you  first  that  I  am  in  hearty  accord  with  the  work 
outlined  here  this  evening,  especially  by  the  Chairman  of  this  meeting.  I  want 
to  say  that  I  am  glad  to  state  that  I  am  associated  with  Dr.  Sachs  in  the  splen- 
did work  that  he  is  doing  in  the  Chicago  Tuberculosis  Institute.  I  am  proud 
and  glad  to  be  a  follower  in  the  movement  to  which  he  has  given  such  able 
leadership  and  such  valuable,  devoted,  and  resultant  work,  and  anything  that 
I  say  will  certainly  not  be  in  criticism  of  the  work  of  examining  employees  in 
factories. 

Are  the  workingmen  interested  in  this  great  problem?  Yes,  they  are. 
Tuberculosis  is  no  respecter  of  persons,  but  the  omnipotent  Ruler  of  the  uni- 
verse made  a  great  many  more  working-men  and  women  than  he  did  of  the 
others,  and  in  the  shouldering  of  the  burden  of  tuberculosis,  as  well  as  many 
other  burdens,  the  dead  weight  of  misery,  privation,  and  want  falls  more  heavily 
upon  their  shoulders  than  it  does  upon  the  shoulders  of  any  other  part  of  the 
community  at  large.  It  is  said  that  200,000  people  die  annually  from  tubercu- 
losis. Do  you  know  what  that  means  to  the  working-man,  to  trade  and  com- 
merce generally,  and  to  capitalists  as  well  as  to  working-men  and  women? 
The  best  authorities  that  we  have  state  that  the  economic  loss  caused  by  those 
who  die  by  tuberculosis  amounts  to  from  $6000  to  $8000.     Now,  if  200,000 
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people  die  annually,  the  economic  loss  to  society  at  large,  aside  from  the  terrific 
heart-burning  and  grief  resting  upon  the  shoulders  of  the  great  mass  of  the 
people,  amounts  to  $1,600,000,000,  \Yhich  is  $590,000,000  more  than  the  entire 
national  debt.  If  200,000  people  die  annually  from  this  preventable  and  un- 
necessary disease,  it  means  that  every  five  years  350,000  more  people  are 
destroyed,  unnecessarily,  by  tuberculosis,  than  were  killed  and  died  in  the  re- 
bellion which  lasted  only  five  years. 

Are  we  interested?  Of  course  we  are  interested,  and  we  are  glad  and  proud 
to  do  all  that  we  can  to  be  helpful  in  eradicating  this  dreadful,  unnecessary, 
and  preventable  disease.  Yes,  we  believe  in  factory  inspection,  and  say  God 
speed  those  who  are  engaged  in  that  heroic  work,  but  we  say,  too,  that  we  must 
do  more — that  the  men  and  women  whose  hearts  beat  in  sympathy  for  hu- 
manity at  large  and  who  strive  to  make  this  life  and  the  country  what  it  should 
be  for  the  working-men  and  women  and  all  others,  should  go  hand  in  hand  in  an 
effort  to  do  more  than  the  inspection  of  those  suffering  from  tuberculosis  in  the 
factories.  We  hold,  we  say,  as  some  of  the  speakers,  including  your  Chairman, 
have  said,  that  an  ounce  of  prevention  is  better  than  a  pound  of  cure.  We  say 
that  measures  should  be  taken  to  stamp  out  tuberculosis.  That,  to  our  minds, 
is  more  important  than  taking  care  of  the  \nctims  after  they  are  stricken  down 
with  this  frightful  disease.  We  say  that  low  w^ages,  long  hours,  and  insanitary 
living  and  working  conditions  are  more  largely  responsible  for  tuberculosis 
than  any  other  thing,  and  we  say  to  the  big  employers,  we  say  to  big  interests, 
that  it  would  be  a  splendid  investment  to  take  that  $1,600,000,000  now  lost 
to  the  community  at  large  and  use  it  to  tear  down  the  hovels,  the  sore  spots,  and 
the  miserable  unsanitary  alleged  homes  in  which  so  many  of  the  working-men 
and  women  are  compelled  to  live.  I  know  of  instances  under  the  Stars  and 
Stripes,  the  emblem  of  freedom  and  liberty,  in  which  people  live,  not  a  few,  but 
many,  in  homes  in  which  they  play  peek-a-boo  with  the  sun  in  the  daytime  and 
with  the  stars  at  night  through  the  holes  in  the  roof,  through  which  the  rain 
falls  when  the  clouds  weep  for  them  in  their  misery.  These  things  cause 
tuberculosis.  Some  say  to  us  that  cUmate  and  other  environments  are  the 
cause  of  tuberculosis.  We  say  to  you  that  even  in  tropical  zones  in  which  I 
have  personally  been,  among  the  great  mass  of  the  workers,  that  these  insani- 
tary homes,  the  low  wages,  and  the  long  hours  cause  anemic  and  emaciated 
men  and  women.  I  find  that  in  these  tropical  districts  in  which  it  has  been 
said  by  a  great  many  authorities  that  the  climate  is  responsible  for  these  con- 
ditions, that  the  men  and  the  women,  who  are  favorably  conditioned,  who  re- 
ceive good  wages  or  a  fair  income  and  live  in  decent  homes  with  an  income 
sufficient  to  meet  all  the  legitimate  wants,  have  just  as  much  meat  on  their 
bones  as  anybody  else;  that  in  their  faces  sparkles  the  light  of  intelligence,  de- 
termination, and  energy;  and  we  say  to  you  that  it  is  because  of  the  low  wages, 
long  hours,  etc.,  that  we  have  so  much  tuberculosis,  and  not  the  climate. 

We  say  to  you  that  to  furnish  a  place  for  tuberculous  patients  to  go  to, 
to  furnish  factory  inspection,  and  to  stop  there  is  brutally  inhuman.  We  say 
to  you  that  society  at  large — I  don't  say  this  of  the  Tuberculosis  Institute, 
because  it  has  its  hands  full  and  more  in  the  splendid  work  in  which  it  is  engaged, 
but  I  do  say  that  society  at  large — should  go  deeper  into  this  subject;  that  one 
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and  all  ought  to  see  to  it  that  the  things  that  cause  tuberculosis  more  largely 
than  anything  else  should  cease,  and  we  say  to  you  that  that  can  be  done  more 
readily  and  more  quickly  than  by  any  other  means  by  building  proper  homes, 
by  having  proper  factory,  mine,  and  workshop  inspection,  by  the  application 
of  laws  which  shall  safeguard  the  physical  well-being  of  the  great  mass  of  the 
workers. 

Just  one  more  thought:  we  hear  a  great  deal  about  eugenics,  the  desire  to 
bring  forth  a  new  and  better  race  of  men  and  women.  I  want  to  say  to  you, 
give  us  a  hand,  if  you  please,  of  eugenics,  and  put  them  in  the  slums,  the  insani- 
tary homes  and  workshops,  and  you  will  soon  have  a  race  like  those  who  are 
now  being  relegated  to  the  scrap-heap  of  industrial  despair  at  the  early  age  of 
forty-five  years.  Go  farther  and  go  deeper  into  this  work.  Any  man  or 
woman  should  take  pride  and  pleasure  and  consider  it  a  duty  to  assist  in  bring- 
ing about  a  condition  of  affairs  wherein  this  terrible,  frightful  annual  slaughter  of 
so  many  of  our  people  shall  cease.  Tuberculosis  is  a  preventable  and  unneces- 
sary disease,  and  those  who  engage  in  the  work  of  trying  to  eliminate  it,  to 
my  mind,  are  engaged  in  one  of  the  noblest  works  of  our  time. 

I  anticipate  and  earnestly  hope  that  the  work  of  the  Committee  on  Factories, 
of  the  Chicago  Tuberculosis  Institute,  will  be  instrumental  in  preventing  the 
unnecessary  spread  of  tuberculosis. 

Major  William  Lyster:  Mr.  Chairman  and  Ladies  and  Gentlemen:  In 
the  discussion  of  physical  examination  as  a  means  of  maintaining  the  health 
of  industrial  employes  I  have  been  asked  to  say  a  few  words  relative  to  the 
examination — the  physical  examination — conducted  by  the  government  in  the 
selection  of  soldiers,  and  I  will  attempt,  in  a  word  or  two,  to  outline  the  method 
employed  by  the  government  in  the  recruiting  of  soldiers. 

It  is  a  well-known  fact  to  all  of  you  that  the  military  service  requires  all 
recruits — all  those  entering  it — to  go  through  a  physical  examination.  In  the 
army  this  begins  at  the  recruiting  office.  In  all  the  large  cities  and  many  of  the 
smaller  ones  are  recruiting  offices,  and  there  the  man  who  intends  to  enter  the 
service  usually  presents  himself.  Out  of  the  30,000  men  enlisted  in  the  United 
States  Army  last  year,  there  were  perhaps  five  times  that  number  who  were 
rejected  at  the  recruiting  offices,  some  of  them  perhaps  not  even  undergoing  an 
examination.  They  may  have  been  men  beyond  the  years  at  which  it  is  de- 
sirable to  take  recruits.  They  may  have  had  some  very  obvious  physical  de- 
fect that  promptly  eliminated  them.  This  recruiting  is  done  usually  at  the 
recruiting  stations,  by  agents  who  are  not  doctors,  by  laymen,  and  conse- 
quently the  government  gives  them  a  set  of  directions  which  outline  the  more 
obvious  physical  defects  preventing  men  from  entering  the  military  service. 
At  that  point  also  are  eliminated  those  men  who  have  no  education  or  who  are 
obviously  mentally  defective.  So  there  are  at  the  recruiting  stations  in  the 
various  cities  a  large  number  of  men  rejected — many  times  the  30,000  that  are 
accepted. 

Those  men  that  are  accepted,  that  are  considered  suitable  material  physi 
cally,  mentally,  and  morally,  are  sent  on  to  what  are  known  as  recruit  depots, 
of  which  we  have  five  placed  geographically  in  this  country.  At  that  point 
they  undergo  a  second  examination,  with  special  emphasis  on  the  physical  side. 
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This  examination  is  conducted  by  trained  physicians,  by  medical  officers  of  the 
army,  and  out  of  every  looo  men  so  examined  at  the  recruit  depot  at  the 
secondary  examination,  some  124  or  125  are  rejected — men  who  have  defects 
that  escape  the  lay  examiner  at  the  recruiting  station.  The  government  starts 
in,  then,  with  a  man  of  more  than  average  physique  as  regards  the  rest  of  the 
citizens. 

The  particular  objects  sought  by  this  physical  examination  are  to  eliminate 
those  who  do  not  possess  endurance.  They  do  not  look  especially  for  large  men 
or  for  very  strong  men,  but  they  want  men  who  are  sound  physically  and  who 
approach  a  satisfactory  average,  rather  than  an  extreme  type  of  men;  in  other 
words,  men  who  can  endure,  and,  in  addition  to  that,  men  who  have  at  least 
half  normal  vision.  Now  there  are  many  men  that  are  rejected  who  would  be 
most  efficient  industrial  workers,  but  the  army  is  recruited  for  special  purposes, 
of  course,  and  when  it  needs  the  services  of  these  men  in  the  field,  there  is  no 
opportunity  to  let  a  man  who  is  physically  weak  go  out,  and  no  opportunity 
to  fill  his  place  with  another,  so  the  requirement  is  fairly  high. 

I  would  like  to  emphasize  one  other  point  in  the  maintenance  of  the  health 
of  the  men  in  the  army,  and  that  is  that  the  most  important  characteristic  of 
military  life  is  its  communistic  character.  The  life  of  the  soldier  is  communal; 
they  live,  a  number  of  them  together;  they  wear  clothing  of  the  same  character, 
provided  by  the  government  from  similar  materials.  They  eat  food  that  is 
bought  by  the  government  according  to  certain  specifications:  it  has  to  meet 
certain  standards.  The  very  buildings  they  live  in,  nearly  all  of  them  are  built 
with  special  reference  to  sanitary  conditions,  ventilation,  proper  air  space 
and  proper  floor  space,  and  with  practically  all  modern  sanitary  improvements. 
The  soldier  is  protected  in  other  ways  with  all  the  modern  prophylactic  measures 
that  science  is  using  today.  In  addition,  this  man,  who  approaches  very  close 
to  an  average  type,  is  under  the  observation  of  officers  who  have  had  special 
instruction  in  the  care  of  troops,  and  if  a  man  does  not  march  up  to  the  average; 
if  he  is  not  able  to  go  through  the  physical  exercises  of  the  average,  this  fact 
comes  to  the  attention  of  his  officer,  of  his  company  commander,  the  man  who  is 
responsible  for  his  discipline,  who  sees  that  he  gets  the  proper  fare,  who  issues 
his  clothing  to  him.  The  personal  relation  is  very  close,  and  it  is  the  officer's 
business — and  it  is  a  fact  that  he  so  does — to  refer  this  man  to  the  medical 
officer  for  expert  examination.  The  soldier  has  the  privilege  at  any  time  and 
at  a  given  hour  every  day  to  appear  at  the  hospital  before  the  surgeon  for 
physical  examination  or  to  state  his  ills  to  him.  In  this  way  we  are  enabled 
to  keep  very  close  track  of  the  physical  condition,  and,  indeed,  the  mental  con- 
dition, of  the  soldier,  and  it  enables  us  promptly  to  detect  infectious  diseases 
and,  through  the  proper  methods  of  isolation,  to  prevent  their  spread  to  other 
soldiers.  It  enables  us  reasonably  early  to  detect  such  diseases  as  tuberculosis 
as  well  as  many  others.  We  have  then  a  close  sanitary  supervision  of  the 
soldier  from  the  time  he  enters  the  recruit  depot  imtil  the  expiration  of  the 
term  of  his  enlistment. 

Regarding  tuberculosis,  it  is  a  source  of  satisfaction  to  state  that  in  the  last 
four  years  our  admission  rate,  that  is;  the  number  of  cases  entering  sick  reports 
for  tuberculosis  of  all  kinds,  has  dropped  from  nearly  4^  to  slightly  under  3^; 
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that  is,  3^  cases  out  of  every  looo  men  in  the  army.  This  is  in  the  last  four 
years.  For  the  last  fifteen  years  special  attention  has  been  paid  to  the  sanita- 
tion of  posts,  and  there  has  been,  of  course,  during  that  period,  a  marked  de- 
cline in  the  admission  rate  of  tuberculosis  throughout  the  army,  but  within  the 
last  four  years  we  have  had  this  satisfactory  and  marked  drop. 

James  Minnick,  Chicago :  I  believe  this  subject  which  has  been  presented 
to  you  tonight  is  one  of  the  greatest  importance  to  the  anti-tuberculosis 
movement. 

The  Committee  on  Factories  of  the  Chicago  Tuberculosis  Institute  has 
waged,  during  the  last  three  years,  an  incessant  campaign  for  the  adoption  of 
the  principle  of  systematic  examination  of  employes  in  Chicago  concerns. 
The  great  results  accomplished  by  that  memorable  campaign  were  fully  pre- 
sented in  the  introductory  paper  in  this  symposium  read  by  our  Chairman, 
Dr.  Theodore  B.  Sachs. 

Systematic  examination  and  supervision  of  health  of  employes,  once  estab- 
lished throughout  the  country,  will  affect  the  lives  of  more  people  and  be  a 
larger  factor  in  the  prevention  of  tuberculosis,  than  any  other  measure  that 
has  been  discussed  in  the  history  of  this  conference. 

This  problem  of  health  supervision  is  in  the  air.  Everywhere  men  are 
thinking  about  it  and  asking  questions  about  it.  I  believe,  therefore,  that  it 
is  one  of  the  most  important  subjects  to  be  in  the  programs  of  work  of  the 
anti-tuberculosis  organizations  throughout  the  country,  and,  as  a  secretary, 
I  wish  to  urge  upon  the  secretaries  of  the  various  organizations  of  the  country 
to  incorporate  this  system  of  medical  examination  and  supervision  in  their 
programs  of  work  for  the  coming  year. 

The  Chairman:  Systematic  supervision  of  health  of  working-people  is  a 
subject  of  great  importance.  Its  relation  to  the  campaign  against  tuberculosis 
is  self-evident.  It  is  a  subject  that  should  be  most  thoroughly  studied.  In 
Chicago  we  inaugurated  conferences  for  discussion  of  this  important  subject 
three  years  ago.  The  result  is  supervision  of  health  of  employes  in  many  con- 
cerns and  considerable  adjustment  of  views  among  business-men,  labor  leaders, 
physicians,  nurses,  and  other  people  connected  with  the  industries  of  the  city. 

The  work  of  the  Committee  on  Factories  of  the  Chicago  Tuberculosis 
Institute  will  continue  with  unabated  energy  and  enthusiasm.  Systematic 
supervision  of  health  of  employes  has  come  to  stay. 

Dr.  Schereschewsky:  I  want  to  say  a  few  words  in  addition  to  my 
paper,  because  of  certain  ways  in  which  Mr.  Gompers  has  discussed  the  subject. 
When  I  read  my  paper  I  expressly  waived  any  desire  to  discuss  the  adminis- 
trative problems  of  industrial  insurance.  I  wish  to  say  now  that,  naturally, 
any  system  of  industrial  insurance  must  necessarily  provide  for  the  adequate 
representation  of  labor  upon  its  governing  bodies.  It  should  not  compromise, 
to  any  degree,  the  liberty  of  workmen,  but,  on  the  contrary,  should  add  very 
greatly  to  their  liberty.  I  am  not  at  all  in  favor  of  advocating  any  system  of 
physical  examination  of  employes  which  would  have  for  its  effect  the  in- 
crease of  the  authority  of  the  employer  over  the  employe.  Any  such  scheme 
of  insurance  as  that  is  certainly  one  entirely  inconsistent  with  the  democratic 
government  of  this  country. 
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Any  influence  which  a  preventive  system  of  industrial  insurance  would 
exert  in  the  home  would  be  carried  on  through  agents,  doctors,  nurses,  and  the 
Uke,  who  would  be  employed  as  much  or  more  by  the  working-man  than  by  any 
representative  of  capital.  That  is  all  I  wish  to  say,  namely,  that  no  system 
of  industrial  insurance  should  or  ought  to  do  anything  but  increase,  rather 
than  restrict,  the  liberty  of  any  person  engaged  in  industrial  pursuits. 

The  Chairman:  I  will  call  upon  Dr.  Lowman,  the  President  of  our  As- 
sociation, to  close  the  discussion. 

Dr.  John  H.  Lowman,  Cleveland :  I  do  not  think  I  could  add  anything  to 
what  has  been  already  said.  The  question  has  been  discussed  so  very  elabo- 
rately and  the  hour  is  so  late  that  I  do  not  care  to  say  anything  more,  except  to 
comment  favorably  on  the  way  in  which  this  subject  has  been  handled  in 
Chicago.  That  there  should  be  some  supervision  of  the  health  of  laboring- 
men  by  some  system  of  examination,  particularly  in  regard  to  tuberculosis,  I 
think  there  can  be  no  doubt  at  all.  In  different  sections  of  the  country  that 
has  been  done  in  a  small  way,  and  whenever  that  has  been  done,  it  has  always 
been  discovered  that  the  disease  lurks  in  unexpected  quarters.  Brass  workers 
were  suspected  to  some  extent  at  one  time,  and  it  was  found  that  at  least  5 
per  cent,  of  the  brass  workers  had  tuberculosis.  They  took  no  particular  means 
to  prevent  it;  consequently,  it  naturally  would  increase.  A  very  small  amount 
of  supervision,  sending  these  men  to  sanatoria  or  protecting  them  in  some  way, 
would  have  relieved  it. 

The  problem  is  simple,  but  it  is  laborious  because  it  takes  so  much  time, 
but  the  only  way  in  which  this  disease  can  be  restricted  is  by  studying  each 
particular  trade  from  its  own  particular  standpoint.  There  will  be  particular 
reasons  why  the  cigarmakers  should  be  specially  dangerous  to  one  another, 
by  working  perhaps  both  of  them  on  cither  side  of  the  same  table,  so  that  if 
they  cough,  they  would  cough  at  one  another.  Then  the  shoemakers,  the  cob- 
blers, in  their  particular  business,  are  exposed  in  a  peculiar  way.  These  prob- 
lems of  each  particular  trade  should  be  worked  out  separately,  and  that  requires 
careful  observation  and  study  and  examination,  etc.,  but  it  is  only  by  some 
relationship  between  the  medical  examiner  and  the  employer  and  the  working- 
man  that  we  can  get  a  solution  of  the  question,  and  it  seems  to  me  that  a  very 
intelligent  beginning  has  already  been  made  in  Chicago,  of  which  we  have  had 
this  very  interesting  presentation  tonight.     I  will  not  detain  you  any  longer. 
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(Abstract) 

The  question  of  a  pulmonary  vasomotor  supply  has  been  a  much-disputed 
one,  some  denying  its  existence,  others  claiming  it  to  be  of  a  very  rudimentary 
character,  still  others  holding  out  for  the  existence  of  a  very  efficient  nervous 
control  of  the  lung  vessels.  The  reason  for  this  difference  of  opinion  lies  in  the 
indirect  methods  of  experimentation  and  in  the  difficulty  of  dissociating  effects 
on  the  pulmonary'  from  those  on  the  systemic  circulation. 

The  author  studied  the  action  of  drugs  directly  on  rings  or  strips  of  the  pul- 
monary arteries.  Such  arteries,  when  kept  under  suitable  conditions,  can  be 
kept  alive  for  long  periods  of  time  (forty-nine  days). 

The  following  substances  were  tested:  Digitalin,  digi toxin,  digitonin, 
bufagin,  epinephrin,  crgotoxin,  pituitary  extract  (posterior  lobe),  caflfein, 
theobromin,  sodium  nitrite,  amyl  nitrite,  nitroglycerin,  erythrol  tetranitrate, 
atropin,  strychnin,  morphin,  cocain,  quinin,  yohimbin,  apocodein,  sapotoxin, 
aconitin,  veratrin,  muscarin,  pilocarpin,  physostigmin,  nicotin,  hydrastin, 
hydrastinin,  emetin,  alcohol,  ether,  chloroform,  potassium  nitrite,  and  barium 
chlorid. 

Epinephrin  was  found  to  produce  a  very  powerful  contraction  or  constric- 
tion of  the  pulmonary  strip  or  ring. 

The  well-known  inhibition  of  the  pressor  action  of  epinephrin  produced  by 
previous  treatment  with  ergotoxin,  as  seen  in  blood-pressure  experiments 
(Dale's  vasomotor  paradox),  can  also  be  shown  in  vitro  on  the  excised  surviv- 
ing pulmonary  artery.  After  previous  treatment  with  ergotoxin,  apocodein, 
muscarin,  and  some  other  drugs,  no  more  constriction  is  produced  by  epi- 
nephrin, although  the  artery  is  still  alive. 

Inasmuch  as  all  physiologists  and  pharmacologists  agree  that  epinephrin 
acts  on  the  sympathetic  nerve  terminals,  the  above  observations  speak  strongly 
for  the  existence  of  a  sympathetic  innervation  of  the  pulmonary  vessels. 

Of  the  digitalis  bodies  studied,  all  produced  a  constriction  of  the  pulmonary 
artery,  with  the  exception  of  digitonin.  The  latter  drug  tends  to  produce  a 
relaxation  or  dilatation  of  the  arterial  strip  or  ring. 

Sodium  nitrite,  nitroglycerin,  amyl  nitrite,  and  erythrol  tetranitrate  were 
all  found  to  produce  either  no  effect,  or  in  fresh  arteries  a  constriction  of  the 
pulmonary  artery,  but  never  a  dilatation.  This  unexpected  action  of  the 
nitrites,  which  have  always  been  known  as  typical  vasodilators,  is  further 
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corroborated  by  other  experiments,  especially  those  of  Bradford  and  Dean, 
H.  C.  Wood,  Jr.,  and  Petitjean. 

It  is  suggested  that  this  anomalous  action  of  the  nitrites  may  be  explained 
analogously  to  the  paradoxical  action  of  epinephrin  on  the  coronary  artery. 
Epinephrin  produces  a  dilatation  of  the  coronary,  because  the  chief  nerve- 
supply  of  that  artery  is  through  the  accelerator  or  vasodilator  nerve.  It  is 
suggested  that  the  innervation  may  be  chiefly  through  the  vasoconstrictor 
nerves.     All  the  observations  so  far  made  sustain  this  hypothesis. 

The  above  action  of  the  nitrites,  producing  pulmonary  vasoconstriction, 
and  at  the  same  time  peripheral  and  splanchnic  vasodilatation,  meets  the  ideal 
conditions  for  treatment  of  pulmonary  hemorrhage. 

Other  drugs  recommended  for  hemoptysis  were  tested,  but  all  were  found 
unsuitable,  with  the  possible  exception  of  emetin. 

It  is  hoped  that  the  above  observations  may  contribute  to  a  more  rational 
therapeusis  of  pulmonary  conditions. 

The  full  report  of  this  research  appears  in  the  Journal  of  Pharmacology  and 
Experimental  Therapeutics  for  September,  1914. 
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Dr.  Charles  L.  Minor,  Asheville,  N.  C. :  I  am  very  glad  that  the  laboratory 
men  are  trying  to  help  us  out  in  the  treatment  of  pulmonary  hemorrhage.  I 
enjoyed  the  doctor's  paper  very  much,  and  yet  the  impression  I  have  gotten 
from  it,  and  from  the  talks  of  other  laboratory  workers,  is  that  it  is  difficult  to 
deduce  from  laboratory  experiments  facts  that  will  be  useful  at  the  bedside  of 
the  patient.  Two  years  ago,  in  the  Archives  of  Internal  Medicine,  a  most  ex- 
cellent laboratory  study  of  the  effect  of  pituitrin  came  out.  This  encouraged 
me  to  try  this  preparation  in  pulmonary  hemorrhage.  I  gave  it  a  very  thorough 
and  satisfactory  trial,  and  am  sorry  to  say  that  it  did  not,  at  the  bedside,  give 
the  results  that  the  laboratory  work  would  have  led  us  to  anticipate,  and  I 
have  had  to  give  it  up  entirely. 

All  are  familiar  with  the  effect  of  the  nitrites,  and  I  have  found  them,  on 
the  whole,  useful,  although  they  have  very  often  failed  me,  but  the  one  remedy 
which  has  served  me  best,  which  almost  infallibly  will  cut  short  a  large  hemor- 
rhage, was  not  indorsed  at  all  by  the  doctor's  results.  I  refer  him  to  sulphate 
of  atropin.  This  was  called  to  my  attention  a  number  of  years  ago  by  Dr. 
Babcock,  of  Chicago;  given  in  doses  of  -^^  to  2V  grain,  it  is  almost  a  sovereign 
remedy  for  checking  large  pulmonary  hemorrhages.  I  have  tested  it  so  often, 
under  so  many  conditions  and  for  so  long,  that  I  cannot  have  the  least  doubt 
of  its  efficacy  despite  the  negative  results  of  Dr.  Macht's  work. 

It  is  this  lack  of  agreement  between  long-continued  careful  clinical  work 
and  thorough  laboratory  experiments  which  is  discouraging.  It  is  true  that 
atropin,  if  repeated  too  often,  will  paralyze  the  bladder  or  the  bowels  and  cause 
troublesome  symptoms  and  call  for  the  use  of  the  catheter,  but  its  effect  is 
so  excellent  that  I  would  not  be  willing  to  be  without  it  when  called  to  hemor- 
rhagic cases. 

Again,  in  recent  years  the  use  of  ergot  has  been  considered  illogical  in 
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hemorrhages,  and  for  many  years  I  gave  it  up  entirely,  but  more  recently  I 
have  tried  it  cautiously  in  cases  in  which  the  systemic  blood-pressure  was  low, 
and  very  often  with  happy  effect,  and  I  cannot  believe  that  all  the  reports  of 
it  for  the  many  years  when  it  was  so  popular  were  in  error.  It  is  a  drug  I  use, 
it  is  true,  very  seldom,  and  would  not  ordinarily  recommend  it  or  believe  in  it, 
but  for  individual  and  carefully  inspected  cases,  I  think  it  is  wise  and  safe  to 
use  it. 

Adrenalin  is  a  drug  whose  effects  can  be  so  powerful  that  we  are  all  more  or 
less  afraid  of  it,  and  yet  at  times  I  have  thought  that  it  gave  me  very  good 
effects.  In  cases  of  small,  repeated  hemorrhages,  not  in  large  ones,  I  have  found 
great  use  in  the  old-fashioned  remedy  of  turpentine;  in  small  doses  of  10  drops 
on  a  lump  of  sugar  every  four  to  six  hours  it  seems  to  have  an  excellent  effect 
on  this  type  of  hemorrhage. 

There  is,  moreover,  one  empiric  remedy  which  used  to  be  referred  to  in  very 
old  literature  which  has  been  entirely  neglected,  but  which,  despite  the  smiles 
it  may  arouse,  I  have  found  useful.  I  refer  to  the  effect  of  the  application  of 
ice  to  the  testicles.  That  cold  applied  in  this  region  has  a  prompt  reflex  effect 
upon  the  circulation  of  the  lung  seems  to  me  to  have  been  proved  by  the  tests 
that  I  have  given  it.  I  have  tried  it  on  a  number  of  hemorrhagic  cases  as  a 
first-aid  remedy  in  the  absence  of  the  doctor,  and  it  is  usually  very  effectual. 
Probably  when  our  physiological  knowledge  is  fuller  and  the  trouble  is  taken  to 
study  it  out,  we  will  find  why  it  works  in  this  way.  That  it  does  work,  however, 
my  experience  has  taught  me. 

Dr.  Henry  S.  Goodall,  Lake  Kushaqua,  N.  Y. :  I  would  like  to  ask  Dr. 
Macht  how  long  the  effect  of  the  nitrite  persisted  in  his  experiments,  as  being  a 
guide  to  the  frequency  with  which  we  really  ought  to  repeat  our  doses  of  the 
nitrites,  and  then  I  would  like  to  ask  Dr.  Minor  in  cases  where  he  used  ergot, 
whether  he  observed  the  blood-pressure  after  giving  ergot,  that  is,  whether  it 
had  any  effect  on  the  blood-pressure? 

Dr.  Minor:  For  a  number  of  years  ergot  has  been  given  up  in  the 
treatment  of  pulmonary  hemorrhage,  and  for  a  long  time  I  discontinued 
it,  the  belief  being  that  a  drug  which  raised  pressure  in  the  systemic 
circulation  would  also  raise  it  in  the  pulmonary  circulation,  and  thus  only 
increase  instead  of  stop  hemorrhage.  However,  in  recent  years  I  have  doubted 
the  correctness  of  this  general  assumption,  and  in  cases  of  very  low  blood- 
pressure  in  hemorrhage  have  not  hesitated  to  use  it  in  moderate  doses  and 
have  believed  that  I  saw  good  effects  in  a  number  of  cases. 

Certainly,  many  careful  clinical  workers  for  years  used  it  and  thought  they 
got  from  it  good  results,  and  while  this  does  not  prove  that  they  were  correct, 
it  should  cause  us  to  give  it  a  renewed  test. 

Dr.  Goodall:  I  do  not  think  Dr.  Minor  has  answered  my  question:  did 
it  produce  blood-pressure  in  these  cases  that  you  are  speaking  of? 

Dr.  Minor :  Systemic  blood-pressure,  yes.  In  recent  years  there  has  been 
such  an  increase  of  scientific  study  in  medicine  that  we  are  prone  to  reject  any- 
thing which  has  not  been  backed  up  by  some  laboratory  work.  While  we  do 
rightly  to  look  very  carefully  into  the  claims  of  any  remedy  advocated  in  in- 
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ternal  medicine,  we  can  carry  this  skeptical  attitude  too  far,  I  believe,  and  I 
think  we  have  done  so  in  many  cases. 

The  first  thing  to  do  about  any  remedy  is  not  to  say  that  it  seems  irrational, 
and,  therefore,  should  be  rejected,  but  to  see  if  it  has  seemed  to  work  in  ordinary 
clinical  use.  If,  in  the  hands  of  honest  and  careful  men,  in  clinical  use,  it  has 
seemed  to  be  useful,  then  it  is  time  for  us  to  start  carefvil  experiments  in  the 
laboratory,  or  in  the  hospital  ward,  to  test  whether  there  is  any  ground  for  the 
impressions  that  the  remedy  is  of  use.  It  may  be  merely  an  old  wife's  remedy, 
or  it  may  be  some  drug  which  would  not  naturally  command  confidence,  but 
that  is  no  reason  why  it  should  not  be  fairly  tested  out.  It  is  rarely  possible 
for  the  clinical  worker  to  test  such  drugs  out,  and  the  laboratory  worker  should 
pick  up  the  loose  strings  of  his  work  and  subject  them  to  careful  tests,  which 
alone  can  finally  prove  their  utility. 

Dr.  Lucius  B.  Morse,  Hendersonville,  N.  C. :  I  want  to  sanction  what  Dr. 
Minor  has  said  in  regard  to  the  great  value  of  atropin  when  one  really  gets  into 
serious  trouble.  For  the  last  six  months,  however,  I  have  been  devoted  to  the 
nitrite  treatment  of  the  average  hemorrhage.  I  instruct  my  nurses  to  im- 
mediately give  the  amyl  nitrite  on  the  appearance  of  every  hemorrhage,  and  it 
is  amazing  how  many  of  them,  when  the  amyl  nitrite  can  be  administered  al- 
most immicdiately,  will  subside  under  practically  no  other  treatment.  As  a 
matter  of  fact,  however,  I  immediately  give,  in  those  moderate  hemorrhages,  a 
dose  of  Y^jf  grain  of  nitroglycerin  and  follow  it  in  turn  by  the  sodium  nitrite, 
continuing  the  latter  in  doses  of  one  to  two  grains  every  two  hours,  then  de- 
creasing the  dose  from  time  to  time.  That  will  take  care  of  most  of  the  moder- 
ate hemorrhages,  in  my  belief;  in  serious  cases,  though,  in  my  judgment,  there 
is  nothing  to  equal  atropin.  The  great  objection  to  it  is  the  fact  that  it  so 
seriously  interferes  with  digestion,  with  the  bladder,  and  in  other  w?tys  dis- 
turbs the  v.'ell-being  of  the  patient,  and  in  most  of  those  cases  the  patients 
suffer  more  from  drug  sickness  than  from  the  effects  of  the  hemorrhage.  There 
is  one  question  I  would  like  very  much  to  ask,  and  that  is  in  regard  to  the  use 
of  horse  serum,  if  there  is  any  one  who  has  had  any  experience  with  it.  I  had 
one  patient  who  had  a  very  pronounced  mitral  regurgitation.  The  nitrites 
were  absolutely  unavailing,  the  atropin  likewise  had  no  effect,  and  the  patient 
seemed  to  have  a  slow  venous  leak,  as  I  diagnosed  it.  I  gave  her  lo  c.c.  of  horse 
serum  (Parke-Davis  preparation),  and  immediately  the  hemorrhage  ceased, 
the  patient  never  having  any  more  blood  from  that  moment  on.  I  would 
like  to  hear  from,  other  ph3'sicians  in  regard  to  this  drug. 

Dr.  Collins  H.  Johnston,  Grand  Rapids,  Mich. :  I  just  want  briefly  to 
mention  the  use  of  a  hypodermic  preparation  of  calcium  chlorid  that  has  been 
worked  out  by  one  of  von  Noorden's  assistants  in  Vienna  recently,  and  which  I 
have  used  in  two  cases  of  pulmonary  hemorrhage.  In  each  instance  it  was 
found  that  the  coagulation  time  of  the  blood  was  markedly  diminished,  and  in 
each  case  its  administration  hypodermically,  repeated  in  perhaps  six  or  eight 
hours,  was  of  decided  benefit. 

Dr.  Thomas  Willitt,  West  Allis,  Wis. :  I  have  used  horse  serum  with 
very  pleasing  results  indeed  until  last  week,  when  I  gave  it  to  a  patient  and  he 
at  once  wentin  to  what  appeared  to  be  anaphylactic  shock.     A  tremendously 
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depressing  condition  of  the  patient  resulted.  I  think,  however,  that  horse 
serum  has  a  phice  in  the  treatment  of  pulmonary  hemorrhage. 

Dr.  S.  A.  Knopf,  New  York:  1  may  gain  time  by  speaking  of  horse  serum 
now,  and  especially  in  reference  to  the  last  speaker's  experience.  My  practice 
is,  when  we  are  using  horse  serum,  to  anticipate  the  anaphylaxis  by  trying  a 
few  drops  first,  and  then,  if  we  have  no  trouble,  giving  larger  doses.  I  have 
used  a  serum  prepared  by  the  Health  Department  of  New  York  with  gratifying 
results.  I  have  not  had  many  cases,  but  the  serum  certainly  has  a  coagulating 
influence,  and  I  hope  it  will  be  more  extensively  used  in  controlling  pulmonary 
hemorrhages.  I  have  been  w'ondering  wliy  no  one  has  said  a  word  about  the 
use  of  artificial  pneumothorax,  because,  after  all,  when  you  can  locate  the 
spot  where  the  hemorrhage  comes  from,  that  method  seems  to  me  the  most 
valuable  physical  means  of  controlling  seemingly  uncontrollable  hemorrhages. 
I  have  had  recently  two  or  three  cases  of  seemingly  uncontrollable  hemorrhages 
which,  prior  to  the  hemoptysis,  had  all  the  symptoms  of  severe  mixed  infection. 
The  artificial  pneumothorax  acted  like  a  charm  on  the  hemorrhages,  causing 
immediate  cessation,  and  subsequently  the  septic  symptoms  also  subsided. 
In  the  presence  of  a  severe  pulmonary  hemorrhage,  the  first  thing  we  should 
always  do  is  to  ligate  the  upper  and  lower  extremities  with  a  large  silk  handker- 
chief or  band  and  then  make  our  preparations  for  artificial  pneumothorax. 
If,  by  reason  of  extensive  adhesions,  this  operation  does  not  succeed,  the  usual 
antihemorrhagic  medicinal  means  must  be  resorted  to,  such  as  morphin,  nitro- 
glycerin, adrenalin,  and,  of  course,  always  local  application  of  ice  over  the 
cardiac  region. 

Dr.  Fred  H.  Heise,  Trudeau,  N.  Y. :  I  think,  as  Dr.  Knopf,  that  when  giv- 
ing horse  serum  one  ought  first  to  test  for  anaphylaxis.  It  is  not  only  important 
to  get  a  history  of  having  had  diphtheria  and  the  use  of  antitoxic  serum,  but 
also  to  test  for  anaphylactic  reaction.  Certainly,  it  appears  to  do  a  whole 
lot  of  good  by  promoting  coagulation  in  cases  where  you  are  at  a  loss  to  know 
just  what  to  do.  Personally,  before  resorting  to  horse  serum  I  have  tried  out 
almost  every  other  medicinal  means  mentioned  in  the  treatment  of  hemor- 
rhages, including  Miiller's  hypertonic  salt  solution.  In  two  cases  I  had  to 
resort  to  artificial  pneumothorax;  one  case  I  am  quite  certain  would  have 
proved  fatal  had  we  not  given  the  treatment.  When  we  speak  of  a  cessation 
of  hemorrhage,  we  cannot  always  say  what  we  have  given  has  caused  the  hemor- 
rhage to  cease,  and  certainly  in  some  cases  it  is  almost  impossible  to  believe  that 
a  good  many  of  these  remedies  would  be  of  any  assistance,  for  instance,  when 
you  have  a  comparatively  large  rupture  in  the  vessel. 

Dr.  Myer  Solis-Cohen,  Philadelphia:  At  the  Home  for  Consumptives, 
Chestnut  Hill,  Pa.,  thyroid  extract  has  given  excellent  results  in  hemorrhages, 
especially  in  hemorrhages  occurring  in  women  at  the  menstrual  period.  A 
woman  patient  who  had  had  a  number  of  very  serious  hemorrhages,  each  at  the 
menstrual  period,  was  put  on  thyroid  extract  eight  months  ago,  and  has  not  had 
any  hemorrhages  since.  The  use  of  thyroid  extract  in  small  doses,  up  to  five 
grains  at  three-hour  intervals  or  three  times  a  day,  has  also  been  of  great  ad- 
vantage in  ordinary  pulmonary  hemorrhage,  even  when  occurring  in  a  man. 

The  Chairman :  I  think  there  is  one  point  that  ought  to  be  emphasized,  and 
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that  is  the  difl5culty  of  correlating  accurately  clinical  experiences  in  treating 
hemoptysis.  It  is  very  hard  to  be  certain  about  the  results  of  clinical  experience 
in  any  form  of  treatment  unless  the  results  always,  or  at  least  in  a  very  large 
proportion  of  the  cases,  point  in  one  direction.  It  is  evident,  from  the  multi- 
plicity of  procedures  used  to  control  hemorrhage  from  the  lung,  while  any  of 
them  may  be  successful  sometimes,  still  each  of  them  is  unsuccessful  at  other 
times.  I  do  think  it  is  often  very  difficult  to  be  sure  that  the  treatment  itself 
has  stopped  the  bleeding.  We  know  that  in  a  large  proportion  of  the  cases, 
though  untreated,  the  hemorrhage  would  stop. 

Apparently,  from  the  discussion,  there  are  three  distinct  methods  in  vogue 
for  treating  hemoptysis — the  mechanical  method,  artificial  pneumothorax, 
which,  in  my  experience,  has  been  by  far  the  most  efficacious;  the  methods  used 
to  influence  the  coagulation  of  the  blood;  and,  lastly,  the  efforts  to  influence 
the  pulmonary  circulation  itself.  Of  all  the  drugs  that  are  used  and  have  been 
advocated  for  the  control  of  hemoptysis,  I  conclude,  from  Dr.  Macht's  results, 
the  ones  that  have  the  firmest  scientific  basis  appear  to  be  the  nitrites.  Of 
course,  it  is  true  that  while  they  may  meet  the  conditions  from  a  pharmaco- 
logical standpoint,  this  does  not  imply  that  clinically  they  must  in  all  cases 
control  the  hemorrhage:  they  merely  improve  the  circulatory  conditions  so 
as  to  favor  the  control  of  the  hemorrhage. 

Dr.  Macht :  The  effects  of  amyl  nitrite  and  nitroglycerin  are  not  as  long- 
lasting  as  those  of  erythrol  tetranitrite  and  sodium  nitrite.  The  constriction 
of  the  pulmonary  ring  or  strip,  on  the  whole,  is  long  lasting;  I  have  seen  it  last 
an  hour  and  even  two  hours  after  nitroglycerin.  I  had  no  time  to  read  the 
whole  paper,  and  therefore  some  of  the  questions  which  were  raised  would 
probably  not  have  been  asked. 

Pituitrin  has  been  recommended  by  a  number  of  writers  in  pulmonary 
hemorrhage;  and,  first  of  all,  let  me  state  to  you  that  Professor  Abel,  the  great 
pharmacologist,  thinks,  as  well  as  a  great  many  other  authorities,  that  the 
pituitary  does  not  contain  only  one  active  principle,  but  quite  a  number,  so 
that  we  don't  really  know  what  its  action  is:  it  is  not  a  pure  or  simple  body, 
and  for  that  reason  I  did  not  mention  before  this  Society  the  effect  of  pituitrin, 
although  I  worked  with  it.  It  is  interesting  to  note  that  in  my  work  with  the 
pituitary  I  used  Parke  and  Davis'  preparation,  "Pituitrin,"  which  contains  a 
small  percentage  of  chloretone.  In  testing  its  action  I  found  there  was  a  con- 
striction of  the  pulmonary  arteries.  I  then  took  some  of  the  dry  pituitary 
gland  and  made  an  aqueous  extract  myself,  and  that  was  found  to  produce  re- 
laxation of  the  artery.  A  further  test  with  a  solution  of  chloretone  alone  pro- 
duced a  constriction,  showdng  that  it  is  the  chloretone  in  pituitrin  that  is  re- 
sponsible for  the  constriction,  and  not  the  pituitary  itself.  I  therefore  agree 
with  your  findings  that  it  is  not  much  good,  inasmuch  as  most  writers  claim 
that  pituitary  extract  produces  a  considerable  rise  of  systemic  blood-pressure. 

In  regard  to  atropin,  it  is  interesting  to  mention  that  while  I  was  finishing 
my  work  there  appeared  a  research  by  an  Italian  named  Titone,  who  made  on 
the  bronchial  rings  experiments  exactly  similar  to  those  I  did  on  the  artery, 
and  he  found  that  the  atropin  produced  a  relaxation  of  the  bronchi.  That  is 
well  known,  and  can  be  understood  because  the  bronchi  are  innervated  by  the 


DISCUSSION  73 

vagus  nerve,  and  vagus  terminals  are,  as  is  well  known,  paralyzed  by  atropin. 
I  think,  from  his  observations,  we  may  perhaps  explain  the  favorable  action  of 
atropin  mentioned  by  one  of  the  gentlemen.  At  any  rate,  we  must  take  into 
consideration  other  factors.  Of  course,  I  only  spoke  of  the  effects  on  the  isolated 
pulmonar>^  artery  and  not  on  the  bronchi. 

Ergot  produces  a  constriction  of  the  pulmonary  arteries,  though  not  very 
marked,  and  therefore  is  not  contraindicated  in  hemorrhages,  because  the 
general  blood-pressure  is  not  very  much  raised  after  its  use. 

In  regard  to  the  gentlemen  who  mentioned  calcium  chlorid  and  thyroid 
extract,  I  will  say  that,  of  course,  the  effect  there  is  not  directly  on  the  vessel- 
wall,  and,  therefore,  does  not  come  within  the  scope  of  my  paper.  There  is 
only  one  thing  I  wanted  to  add,  and  that  is  in  regard  to  emetin.  Some  one 
asked  about  the  dose  of  emetin.  In  my  experiments  I  use  about  25  milligrams 
in  50  c.c.  of  Locke's  solution.  I  don't  remember  the  exact  doses  used  in  other 
cases  that  were  reported. 


THE  TREATMENT  OF  ADVANCED  PULMONARY  TU- 
BERCULOSIS 

By  S.  Adolphus  Knopf,  M.D. 

New  York 


I  DO  not  believe  that  I  need  to  present  an  apology  for  the  selection  of  this 
subject.  I  believe  we  all  are  more  or  less  guilty  of  the  neglect  of  this  class  of 
cases.  By  saying  this  I  do  not  wish  to  imply  any  wilful  neglect  or  lack  of 
sympathy  on  our  part,  but  I  rather  wish  to  convey  the  idea  that  in  our  en- 
thusiasm to  cure  the  early  and  apparently  curable  cases  we  fail  to  study  and 
search  for  more  and  better  means  to  render  the  life  of  the  advanced  and  often 
seemingly  hopeless  case  more  comfortable. 

I  do  not  blame  the  many  sanatorium  directors  of  private  and  also  of  mu- 
nicipal or  state  institutions  for  preferring  to  have  their  institution  known  as  one 
for  early  cases  only.  We  all  like  to  obtain  good  results,  we  all  love  to  have  our 
statistics  make  the  best  possible  showing  with  the  greatest  number  of  cures  or 
at  least  arrested  cases.  But  to  treat  and  care  for  the  advanced  case,  to  make 
him  comfortable,  diminish  his  suffering,  prolong  his  life,  and  even  make  it 
happy  and  when  possible  to  bring  about  a  decided  improvement,  are  also  worth 
the  while.  And  last,  but  not  least,  by  taking  good  care  of  the  advanced  case 
in  a  special  hospital,  sanatorium,  or  a  suitable  home  where  isolation  can  be 
carried  out,  we  diminish  an  important  and  often  dangerous  center  of  infection. 

In  the  treatment  of  an  advanced  case  whose  condition  demands  care  in  bed 
for  the  greater  part  of  the  time  there  is,  to  my  mind,  nothing  more  essential 
than  to  have  two  beds — one  for  the  daytime  and  one  for  the  night.  Each  bed 
should  be  comfortable,  with  covering  according  to  season.  In  winter  there 
should  be  used  a  device  to  support  the  heavy  coverings,  arranged  in  a  manner 
so  as  to  keep  the  feet  and  body  warm  and  still  not  interfere  with  the  comfort 
of  the  patient. 

While  fresh  and  constantly  pure  air  is  as  essential  for  the  advanced  case  as 
it  is  for  the  early  one,  I  consider  the  exposure  of  a  patient  in  the  last  stages  of 
the  disease  to  the  cold,  biting  air  of  the  winter  months  unnecessary  and  rather 
inhumane.  There  are  occasionally  a  few  individuals  suffering  from  pulmonary 
tuberculosis  in  the  advanced  stages  who  like  to  be  out-of-doors  or  have  their 
windows  wide  open  in  midwinter,  but  these  are  relatively  few  in  number.  As 
a  rule,  their  anemic  condition  makes  them  very  susceptible  to  the  cold  from 
which  they  suffer  unless  the  room  they  are  in  is  comfortably  warm.  In  the 
homes  of  the  well-to-do,  and  in  sanatoria,  beds  can  be  arranged  and  placed  so 
that  the  patient  can  have  the  necessary  amount  of  fresh  air  without  suffering 
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from  the  cold.  An  indoor  window-tent,  such  as  it  was  my  privilege  to  devise 
some  years  ago,  is  to  my  mind  the  only  means  by  which  we  can  render  the  poor 
consumptive  fairly  comfortable  at  his  home.  The  amount  of  incoming  cold 
air  and  the  egress  of  warm  air  can  be  regulated  so  that  the  patient  will  not  be 
subjected  to  drafts.  If  the  patient  is  obliged  to  take  his  meals  in  bed,  he 
should  be  propped  up  in  a  comfortable  manner,  and  the  window  should  be 
closed  when  it  is  cold  out-of-doors,  so  that  the  room  can  be  warm  while  he 
takes  his  meal.  If  it  is  possible,  the  patient's  bedroom  should  be  in  close 
proximity  to  toilet  and  bathroom.  At  night  he  should  be  supplied  with 
a  urinal  and  a  larger  receptacle  into  which  he  can  empty  it  so  that  he  will  not 
be  obliged  to  leave  the  warm  bed  and  be  exposed  to  sudden  changes  of  tem- 
perature. 

For  the  well-to-do  advanced  case  of  tuberculosis,  desiring  to  be  cared  for 
at  home,  there  are  several  tv^pes  of  newer  constructions  for  outdoor  sleeping 
devices  which  seem  to  me  particularly  adaptable,  because  they  can  be  attached 
directly  to  the  bedroom.  When  the  weather  becomes  inclement,  the  patient 
can  walk  or  be  transferred  into  his  bed-room,  and  on  the  return  of  fair  weather, 
he  can  occupy  anew  his  outdoor  porch. 

There  is,  first,  the  comparatively  cheap  and  light  construction  known  as 
the  Mitchell  Porchet.  It  can  be  easily  attached  to  any  building,  particularly 
frame  buildings.  The  weight  of  this  porchet  is  between  300  and  350  pounds. 
It  is  manufactured  by  the  American  Porch  Construction  Works,  305  E.  Madi- 
son Street,  South  Bend,  Ind.  Similar  arrangements  can  be  obtained  with  the 
aid  of  the  so-called  Hanging  Sleeping  Porch,  made  by  the  Korff  IManufacturing 
Company,  Lansing,  Mich.,  and  the  Robert  Henry  Manufacturing  Company, 
of  Pueblo,  Colo.,  known  as  the  Henry  Sleeping  Porch. 

The  Co-Ran  Fresh  Air  Bed  is  also  an  ingenious  device  enabling  the  patient 
to  sleep  out-of-doors  when  the  weather  is  mild,  and  indoors  when  it  is  either 
too  cold  or  too  stormy,  or  when  the  patient,  for  some  other  reason,  desires  to 
remain  indoors.  Hence  it  is  particularly  adaptable  for  the  advanced  cases  of 
tuberculosis.  The  bed  rests  in  a  little  alcove,  extending  outside  about  2>2 
feet.  The  dome-shaped  ceiling  of  the  alcove  revolves,  and  by  simply  swinging 
it  over  to  the  inside,  the  occupant  finds  himself  out  in  the  open,  protected  by  a 
heavy  wire  screen  and  adjustable  storm  curtains.  By  reversing  the  operation 
the  bed  is  again  inside. 

In  New  York  city,  where  the  fire  laws  are  very  severe  and  strictly  enforced, 
a  wall  house  or  star-nook,  made  of  corrugated  iron,  makes  an  ideal  outdoor 
sleeping  device.  This  device  serves  in  all  kinds  of  weather.  Its  shutters  are 
manipulated  to  allow  free  access  of  air  and  still  assure  absolute  privacy.  In 
order  that  all  these  devices  have  easy  access  and  exit  it  is  essential  that  the 
window  communicating  with  the  outdoor  sleeping  arrangement  should  be  cut 
down  to  the  floor  and  changed  into  a  door,  so  that  the  patient  can  walk  or  be 
carried  easily  from  the  bedroom  and  back  again. 

The  patient  should  have  a  pocket  flask  with  water-tight  cover,  preferably  of 
oval  form  and  of  metal,  so  as  to  be  unbreakable,  which  he  can  place  under  his 
pillow  ready  to  receive  his  expectoration.  This  will  do  away  with  the  neces- 
sity for  him  to  reach  out  from  the  w^arm  bed  and  bend  over,  thus  exposing  his 
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back  to  the  cold  when  he  is  obhged  to  expectorate.  He  should  also  have 
within  easy  reach  some  soft  and  slightly  moistened  cloths  to  wipe  his 
mouth  after  having  expectorated,  or  to  use  if  manipulating  the  pocket  flask 
is  too  much  of  an  effort  for  him. 

The  garments  which  the  patient  wears  in  bed  should  also  be  according  to 
season.  Whenever  the  circumstances  of  the  patient  permit  its  use,  I  recom- 
mend the  linen-mesh  underwear  and  night-gowns.  I  prefer  this  material  for 
two  reasons:  the  linen-mesh  material  allows  a  freer  respiratory  action  of  the 
skin,  and  the  linen  material  will  dry  much  more  quickly  when  moistened  by 
perspiration  than  cotton,  wool,  or  silk.  An  additional  pleasant  feature  of  this 
underwear  is  an  agreeable  sensation  produced  by  the  friction  of  the  linen-mesh 
on  the  skin.  It  goes  without  saying  that  a  patient  must  always  have  two  sets 
of  underwear — one  for  daytime  and  one  for  night-time.  Although  there  are 
various  weights  of  linen-mesh  on  the  market,  in  the  advanced  cases  even  the 
heaviest  is  not  sulhcient  to  keep  the  patient  warm.  Under  such  conditions  I 
recommend  the  patient  to  wear  one  of  his  old  cotton,  silk,  or  flannel  shirts  over 
the  Hnen-mesh,  the  latter  to  be  in  contact  with  the  skin. 

In  winter,  woolen  socks  will  help  to  keep  the  patient's  feet  warm,  and  in 
cold  weather  the  patient  should  never  enter  the  bed  without  its  having  been 
previously  warmed.  It  is  remarkable  how  even  the  advanced  cases  can  stand 
the  cold  air  much  better  if  the  bed  is  thoroughly  warmed  before  the  patient 
gets  in  and  if  a  hot-water  bag  is  placed  at  the  feet  and  one  near  the  chest  to  keep 
him  warm  during  the  night. 

In  warm  weather,  or  rather  let  me  say  in  hot  weather,  an  electric  fan,  when 
properly  placed,  will  often  give  an  infinite  amount  of  comfort  to  the  suffering 
consumptive  in  the  latter  stage  of  the  disease.  Little  down  pillows  placed 
under  the  small  of  the  back  for  a  while,  or  in  other  places,  often  give  great  com- 
fort to  the  sufferer  who  is  obliged  to  remain  in  bed  all  the  time.  Of  course,  in 
some  instances  rubber  air-cushions  may  become  necessary. 

The  care  of  the  skin  of  these  patients  is  essential  to  avoid  bed-sores  and 
other  unpleasant  complications.  A  weekly  or  semi-weekly  inunction  with 
some  non-irritating  oil,  fat,  or  emulsion  (olive  oil,  lanolin,  white  vaseHn,  Rus- 
sell's emulsion)  will  act  as  a  good  preventive  of  skin  erosions.  Face,  hands, 
and  hair  should  be  kept  clean  and  tidy.  No  male  patient  in  the  advanced  stage 
should  wear  a  beard,  and  if  he  does  not  wish  to  part  with  his  mustache,  he  should 
at  least  have  it  closely  clipped. 

To  diminish  any  possibility  of  the  spread  of  the  disease  by  infection  of 
personal  or  bed  linen,  everything  that  comes  in  contact  with  the  patient  should 
be  of  a  material  that  can  be  boiled  and  easily  washed.  For  this  reason  I 
strongly  disapprove  of  the  practice  of  letting  the  patient  sleep  between  blankets 
instead  of  sheets,  and  I  furthermore  recommend  that  all  blankets  and  com- 
forters, puffs,  etc.,  should  be  covered  with  sheeting  or  slipped  into  large  cases 
made  for  the  purpose  which  can  be  easily  removed  and  washed  when  soiled 
with  sputum  and  saliva. 

The  room  which  is  selected  for  the  patient  should,  if  possible,  have  a  pleas- 
ant and  cheerful  outlook.  To  remain  in  a  bed  from  which  he  can  see  nothing 
but  the  four  walls  is  depressing,  often  to  the  extreme.     While  the  walls  should 
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preferably  be  oil-painted,  so  that  they  can  be  washed  off  from  time  to  time, 
they  need  not  be  without  decoration  or  pleasing  and  cheerful  pictures,  and 
while  I  am  opposed  to  fixed  carpets  and  heavy  curtains,  a  rug  or  two  and  wash- 
able curtains  should  be  permitted.  Let  us  not  make  the  room,  which  in  many 
instances  must  be  the  last  home  of  the  patient,  into  a  cheerless  place  resembling 
a  prison-cell  more  than  anything  else;  but,  on  the  contrary,  let  us  make  the 
private  rooms  or  the  wards  destined  for  advanced  cases  as  attractive  and  as 
beautiful  as  possible. 

It  goes  without  saying  that  there  must  be  protection  against  flies  and  mos- 
quitoes in  the  sick-room  of  the  consumptive.  If  the  patient  sleeps  out-of-doors, 
his  bed  should  be  screened  in  summer  and  all  precautions  tending  to  do  away 
with  the  fly  pest  should  be  taken.  The  sputum  receptacles  used  by  the  patient 
should  always  be  covered  to  make  the  access  of  flies  or  other  insects  to  them 
impossible.  Patients  sleeping  out-of-doors  or  with  windows  wide  open  are 
often  awakened  by  the  glaring  light.  I  know  of  nothing  better  to  prevent  this 
annoyance  than  to  place  over  the  eyes  a  band  of  some  light-weight  black  ma- 
terial, and  I  find  the  leg  of  an  old  lisle-thread  stocking  the  most  convenient 
thing,  as  this  material  is  least  heating  of  all. 

The  symptomatic  treatment  of  the  advanced  case  is  perhaps  the  most 
important  of  all,  for  it  is  the  numerous  symptoms  which  accompany  a  pul- 
monary tuberculosis  in  the  last  stages  and  the  complications  which  arise  that 
tax  our  skill  often  to  the  utmost.  There  is,  first,  the  distressing  cough.  In  the 
earlier  stages  we  may  teach  our  patients  to  master  their  cough  by  discipline, 
and  insist  that  they  should  never  cough  unless  they  feel  that  they  have  to  ex- 
pectorate. But  all  those  who  have  had  experience  with  advanced  cases  will 
bear  me  out  when  I  say  that  it  is  a  very  difficult  thing  to  discipline  a  cough  in 
the  last  stage  of  a  pulmonary  or  laryngeal  tuberculosis.  Nevertheless,  the 
patient  should  be  told  to  make  an  effort  to  control  useless  coughing  (when  he 
does  not  feel  that  he  has  to  expectorate),  either  by  a  quick  inhalation,  by  hold- 
ing his  breath,  or  by  taking  sips  of  cold  water  or  small  pieces  of  cracked  ice. 

Now,  what  can  we  do  to  make  the  cough  less  painful  and  less  frequent? 
There  are,  besides  the  hygienic  measures, — air  and  quiet, — some  dietetic  ones. 
I  know  that  an  increased  ingestion  of  chlorid  of  sodium,  which  has  a  very  bene- 
ficial influence  on  the  tenacious  pulmonary  secretions  which  are  so  often  pro- 
ductive of  violent  and  painful  coughing,  is  a  valuable  dietetic  adjuvant  in  the 
symptomatic  treatment  of  pulmonary  tuberculosis.  It  not  only  acts  bene- 
ficially on  the  pulmonary  secretions  in  rendering  them  less  tenacious,  but  also 
has  a  tendency  to  counteract  the  demineralization  which  is  always  character- 
istic of  a  tuberculous  disease. 

An  individual  eating  much  salt  is,  of  course,  also  obliged  to  ingest  more 
liquid,  and  this  in  turn  helps  to  counteract  the  often  obstinate  tendency  to 
constipation  in  the  tuberculous  individual,  on  which  topic  we  will  speak  later  on. 

A  hot  orangeade  taken  early  in  the  morning,  immediately  after  awakening, 
acts  likewise  as  a  pleasant  expectorant.  It  aids  the  patient  to  get  rid  of  the 
pulmonary  secretions  accumulated  over  night.  He  will  naturally  cough  a 
good  deal  at  that  time,  but  the  cough  will  be  made  easy  by  the  hot  orangeade. 
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and  after  having  made  this  "toilet  of  his  lungs,"  so  to  speak,  in  the  morning, 
he  will  be  relatively  free  from  cough  during  the  day. 

Some  patients  in  the  latter  stages  of  the  disease  cough  so  violently  that  every 
muscle  in  their  chest  becomes  sore,  and  this  is  accompanied  by  a  succussion 
of  the  entire  thoracic  frame.  Under  such  conditions  nothing  feels  more  grate- 
ful to  the  patient  and  relieves  his  suffering  more  than  a  tightly  drawn  flannel 
band  around  the  chest.  If  the  pain  is  limited  to  one  side  of  the  chest,  strapping 
the  aff'ected  side  with  adhesive  plaster  will  also  give  relief. 

I  cannot  offer  anj^thing  new  in  the  medicinal  treatment  of  cough.  Nearly 
all  expectorants  are  good,  and  in  many  instances  it  becomes  necessary  to  com- 
bine them  with  heroin,  codein,  or  morphine.  But  before  resorting  to  any  of  the 
well-known  cough  mixtures,  I  invariably  try  to  obtain  relief  with  inhalations, 
and  my  favorite  one  is  eucalyptus  oil,  3  parts,  spirit  of  chloroform,  2  parts, 
and  menthol,  i  part.  Of  this  I  give  15  to  25  drops  on  a  Beverley  Robinson 
inhaler  or  on  a  handkerchief,  to  be  inhaled  several  times  a  day  for  ten  to  twenty 
minutes.  If  the  patient  has  no  objection  to  the  odor,  the  menthol  can  be  re- 
placed by  the  beechwood  creosote.  Sometimes  the  steam  atomizer,  medicated 
or  non-medicated,  can  be  advantageously  used  in  tenacious  cough.  King 
recommends  the  following: 

I^.     Creosote  (beechwood) 6  per  cent. 

Menthol 2    "       " 

Oil  of  eucalyptus 12    "       " 

Tincture  benzoin  comp 80 

A  teaspoonful  of  the  mixture  should  be  added  to  a  pint  of  boiling  water  in 

an  inhaler  or  croup  kettle,  and  the  vapor  inhaled. 

A  gaseous  pineen  ozonid  (CloHieOs),  produced  by  combining  pure  ozone 
and  the  ofiScial  oleum  terebinthinse  rectificatas  of  the  pharmacopeia,  known 
as  terpezone,  which  was  recently  presented  to  the  profession  by  Dr.  Bertram  H. 
Waters,  of  New  York,^  has  in  some  cases  of  advanced  pulmonary  tuberculosis 
under  my  observation  been  quite  helpful  in  combating  tenacious  and  persistent 
cough.  It  has  also  proved  of  beneficial  influence  in  the  secondary  anemias  and 
as  a  general  tonic  to  the  enfeebled  system.  The  general  benefit  of  terpezone 
action  is  probably  due  to  its  germicidal  powers  on  certain  pathogenic  micro- 
organisms, which,  by  their  association  with  the  tubercle  bacilli,  are  the  causes 
of  the  distressing  symptoms  of  mixed  infection. 

The  anemia  almost  invariably  accompanying  the  advanced  stage  of  tu- 
berculosis may  be  combated  dietetically  and  medicinally.  Raw,  scraped  beef, 
spinach,  lentils,  peas,  cooked  by  the  steaming  process,  so  as  to  have  all  the  salts 
contained  in  the  vegetables  retained,  iron  tropon  (an  albumin  food-product), 
tincture  of  iron,  ovoferrin,  and  the  various  arsenical  preparations,  given  in 
small  doses,  are  the  best  means  at  our  command  for  the  symptomatic  treat- 
ment of  anemia. 

In  treating  the  distressing  dyspnea  and  thoracic  pains  we  meet  with  so 
often  in  the  advanced  cases  of  pulmonary  tuberculosis  I  have  found  the  old- 
fashioned  dry  cupping  a  most  valuable  remedy.  Sometimes  the  vague  and 
undetermined  pain  can  be  relieved  by  a  wet  pack  consisting  of  a  cold  compress 
over  the  apices  and  a  wider  one  around  the  thorax,  the  whole  covered  with 
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flannel.  I  like  this  better  than  the  typical  Priessnitz  compress,  with  its  inter- 
veninf^  layer  of  oil-silk.  I  do  not  favor  the  actual  cautery  recommended  by 
French  phthisiotherapcutists,  nor  blisterincj,  nor  the  too  frequent  application 
of  iodin.  I  would  rather  give  the  mustard  plaster  the  preference.  Of  course, 
in  some  instances  the  dyspnea  and  pain  arc  so  intense,  particularly  in  the  last 
stages,  that  strychnin,  nitroglycerin,  or  morphine  alone  will  give  relief. 

High  temperature  in  the  advanced  tuberculous  cases  is  another  symptom 
most  exceedingly  difficult  to  combat.  Fresh  air,  repeated  partial  sponging 
with  lukewarm  water  every  two  hours,  particularly  in  the  afternoon,  the  in- 
gestion of  plenty  of  cool  water,  ice-bags  over  the  head  and  over  the  heart, 
pyramidon  in  3-  to  5-grain  doses  three  or  four  times  a  day  according  to  indi- 
cations, are,  in  my  experience,  the  most  efficacious  remedies  ordinarily  at 
command. 

Against  the  troublesome  night-sweats,  likewise  a  result  of  mixed  infection, 
the  fresh,  pure,  and  cold  air,  whenever  we  can  get  it  and  if  the  patient  can  stand 
it,  is  our  best  non-medicinal  remedy.  The  fact  that  sometimes  the  advanced 
case  of  tuberculosis,  when  accustomed  to  outdoor  life  and  cold  weather,  feels 
best  in  the  coldest  weather  has  made  me  think  that  if  we  could  arrange  in  our 
sanatoria  some  sort  of  artificially  cooled  air-chamber  where  the  temperature 
could  be  graduated,  and  here  place  our  highly  febrile  cases,  we  might  perhaps 
be  able  to  count  a  few  more  recoveries,  or  at  least  improvements.  When  medi- 
cine is  needed,  the  atropin  tablets  of  t-J-o-  or  -j/g-  grain,  5-grain  powders  of 
agaricin,  or  the  same  quantity  of  pyramidon  may  have  to  be  resorted  to  to 
combat  h}'perhidrosis.  A  little  dietetic  adjuvant  which  I  have  often  found 
helpful  with  my  phthisical  patients  when  suffering  from  night-sweats  is  a  mid- 
night luncheon  consisting  of  a  glass  of  milk  and  one  appetizingly  arranged  sand- 
wich for  the  patient  to  take  when  he  awakes  weakened  because  of  perspiring. 

Artificial  pneumothorax,  with  a  view  of  compressing  the  most  affected  lung 
to  diminish  the  absorption  of  toxins  and  thus  diminish  fever  and  night-sweats, 
must  be  considered  as  one  of  our  most  valuable  modern  therapeutic  means  in 
treating  advanced  pulmonary  tuberculosis.  Unfortunateh^  we  do  not  always 
succeed  in  performing  a  successful  therapeutic  pneumothorax  because  the  ad- 
vanced pulmonary  case  usually  presents  numerous  pleuritic  adhesions  which 
make  the  entrance  into  the  intrapleural  space  exceedingly  difficult  and  some- 
times impossible. 

Insomnia,  when  not  merely  due  to  the  distressing  cough,  can  often  be  over- 
come by  taking  one  of  the  well-known  hypnotics,  such  as  adelin,  trional,  or 
veronal,  with  hot  milk,  a  few  hours  before  retiring.  One  should,  however, 
remember  the  depressing  influences  of  these  drugs  and  give  only  small  doses 
and  not  constantly. 

The  gastro-intestinal  disturbances  which  manifest  themselves  almost  in- 
variably in  the  advanced  cases  will  task  the  ingenuity  of  the  attending  physi- 
cian. One  %vill  not  only  have  to  examine  carefully  the  character  and  compo- 
sition of  the  stool  to  discover  possible  dietetic  errors  and  correct  them,  but  must 
also  study  very  intimately  the  idiosyncrasies  of  the  patient  appertaining  to 
certain  food-stuffs  and  his  likes  and  dislikes.  Sometimes  the  patient's  intestinal 
tract  has  been  impaired  by  overfeeding. 
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Anorexia,  flatulence,  constipation  alternating  with  diarrhea,  may  be  the 
result  of  mere  functional  disorders  and  not  due  to  tuberculous  invasion  of  the 
intestinal  tract.  One  thing  to  be  thought  of  in  combating  anorexia  is  the  oral 
hygiene.  The  teeth  must  be  kept  in  as  good  a  condition  as  possible.  They 
should  be  brushed  after  each  meal,  and  the  mouth  kept  clean  by  refreshing 
cleansing  washes.  A  light  mixed  diet  is  the  first  thing  to  be  insisted  upon. 
Tonics  may  be  indicated,  and  one  of  my  favorite  prescriptions  for  this  condi- 
tion is  the  following: 

I^.     Tinct.  nucis  vomicae oij 

Tinct.  cinchonae 

Tinct.  colombae aa  5  j 

Tinct.  gentianse q.  s.  ad  5  iv 

M.     S. — One  teaspoonful  in  three  tablespoonfuls  of  water  before  meals. 

Constipation  in  the  tuberculous  must  be  treated  the  same  way  as  in  other 
persons — first,  dietetically,  by  ingestion  of  more  liquid  and  the  use  of  whole 
wheat  bread  and  stale  or  hard-crusted  bread  instead  of  the  typical  American 
doughy  white  bread,  more  fruit,  and  vegetables  cooked  by  the  steam  process. 
If  this  does  not  suffice,  medication  becomes  necessary,  but  it  must  always  be 
varied.  One  should  never  give  the  same  remedy  a  long  time  in  succession,  but 
rather  alternate  with  calomel,  the  saline  preparations,  castor  oil,  cascara 
sagrada,  etc. 

Ten  to  15  drops  of  diluted  hydrochloric  acid  given  in  one- third  of  a  glass  of 
hot  water  with  meals  will  often  help  fimctional  disturbances  of  digestion. 
Flatulence  and  diarrhea  will  be  benefited  by  leaving  off  the  carbohydrates  in 
the  diet;  a  mere  milk  and  vegetable  diet  will  prove  valuable  in  combating  this 
trouble. 

The  typical  intestinal  tuberculosis  must  be  treated  with  careful  liquid  or 
semi-liquid  diet;  fruit  and  green  vegetables  should  be  avoided.  The  following 
two  prescriptions  are  the  ones  which  have  rendered  me  the  best  service : 

I^.     Pulv.  opii gr.  iij 

Bismuthi  subnitrat oiss 

Sodii  bicarbonat gr.  xlv 

M.     F.  in  chart,  no.  ix. 

Sig. — One  powder  three  to  four  times  a  day. 

I^.    Pulv.  opii gr.  vj 

Acid,  tannici 3j 

M.     F.  in  chart,  no.  xii. 

Sig. — One  powder  every  four  or  six  hours  as  needed. 

King,  in  his  article  on  Tuberculosis  in  Forchheimer's  "Therapeusis  of  In- 
ternal Diseases,"  says  that  colonic  irrigations  with  silver  nitrate  (1:5000  solu- 
tion) seem  to  have  a  palliative  effect  in  certain  cases  and  may  be  tried. 

Pulmonary  hemorrhage  in  the  advanced  cases  may  vary  in  degree  and  dura- 
tion, just  as  it  does  sometimes  in  earlier  cases.  Quiet  in  bed  and  the  controlling 
of  the  cough  are,  of  course,  indicated,  no  matter  whether  the  hemorrhage  is 
slight  or  severe.  Morphine  will  perhaps  always  remain  the  most  important 
remedy  in  pulmonary  hemorrhage,  and  locally  the  application  of  ice  to  the  chest- 
wall,  particularly  over  the  heart,  should  also  be  considered  indispensable. 
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Emetine  (Hydrochloride,  }i  to  }4  grain)  or  Parke  Davis'  Coagulose  (i  dose 
equivalent  of  lo  c.c.  of  fresh  serum)  may  also  render  good  service. 

In  a  severe  pulmonary  hemorrhage  the  immediate  thing  to  do  is,  of  course, 
to  ligate  the  upper  and  lower  extremities  with  the  aid  of  a  silk  handkerchief, 
flannel  band,  or  some  instruments  specially  devised  for  that  purpose  ("As- 
salinische  Schnallen"),  to  diminish  the  flow  of  blood  to  the  thorax.  These 
ligations  of  arms  and  legs  are  made  as  near  the  trunk  as  possible,  and  just 
tight  enough  to  hinder  the  return  of  the  venous  flow,  but  not  to  compress  the 
arterial  pulse.  Every  half-hour  or  so  the  bands  should  be  loosened,  provided 
a  too  painful  compression  of  some  nerves  or  a  threatening  anemia  of  the  brain 
does  not  demand  an  earlier  removal  of  the  ligatures.  Under  ordinary  circum- 
stances these  constricting  bands  can  be  renewed  after  short  intervals  as  often 
as  the  condition  of  the  patient  may  indicate.  A  hot-water  bag  should,  at  the 
same  time,  be  placed  at  the  feet.  To  lower  the  arterial  pressure  the  pituitary 
extract  might  be  advantageously  resorted  to.  If  the  reverse  effect  is  desired, 
that  is  to  say,  if  the  hemorrhage  has  about  ceased  and  there  has  been  a  con- 
siderable shock  and  a  cardiac  stimulant  is  indicated,  adrenalin  might  be  given 
in  small  doses,  for  example,  5  drops  of  a  i :  1000  solution. 

In  constantly  recurring  hemoptysis,  when  there  seems  to  be  no  tendency 
to  clot  formation,  the  use  of  fresh  horse  or  rabbit  serum^  seems  to  be  of  value. 
I  have  had  experience  only  with  the  fresh  horse  serum,  and  found  that  15  to 
25  c.c.  injected  for  two  to  three  days  consecutively  was  most  efficacious.  Dr. 
M.  NicoU,  Jr.,  w^ho  is  in  charge  of  the  laboratory  for  making  and  distributing 
sera  belonging  to  the  Health  Department,  and  through  whose  courtesy  I  came 
into  possession  of  the  serum,  writes  me  concerning  the  indication  for  the  use 
of  horse  serum  in  hemoptysis  as  follows:  "The  cases  that  seem  to  respond 
favorably  to  the  action  of  the  horse  serum  are  those  who  have  a  steady  oozing 
from  their  lungs,  with  occasional  small  hemoptysis.  The  ordinary  procedures, 
i.  e.,  rest,  sedatives,  ice,  of  course,  should  not  be  omitted.  The  average  dose 
for  an  adult  should  be  10  to  20  c.c,  given  hypodermically  every  twelve  to 
twenty-four  hours  until  results  have  been  produced — say,  up  to  6  or  8  doses  if 
necessary;  50  to  100  c.c.  have  been  used,  I  think,  unnecessarily,  and  with  no 
better  result  than  from  smaller  doses.  A  serum  rash,  perhaps,  with  some  rise 
of  temperature,  may  be  expected  in  many  cases.  No  bad  results  have,  to  my 
knowledge,  followed  the  use  of  serum  for  this  purpose.  In  asthmatic  cases  a 
few  drops  should  be  used  at  first,  and  ten  minutes  allowed  to  elapse  before 
giving  the  full  dose  in  order  to  ward  off  the  danger  of  anaphylaxis." 

Of  course,  when  it  is  possible  to  perform  an  artificial  pneumothorax  there 
seems  to  be  no  remedy  which  acts  more  promptly  to  check  a  seemingly 
uncontrollable  hemorrhage  than  this  operation. 

I  have  nothing  new  to  offer  in  the  treatment  of  the  complications  which  so 
often  arise  in  the  advanced  case.  I  refer  to  grippe,  pleurisy,  and  pneumonia. 
Preventive  measures  are  perhaps  most  important  after  all.  During  influenza 
epidemics  let  the  patient  not  be  visited,  nursed,  nor  even  cared  for  by  friends, 
nurses,  or  doctors  suffering  from  the  grippe,  no  matter  in  how  slight  a  degree. 
The  prophylaxis  of  pleurisy  or  pneumonia  as  intercurrent  troubles  in  phthisical 
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patients  is  more  difficult,  yet  here  too  we  can  often  guard  against  exposures 
and  sudden  changes  of  temperature. 

Now  we  come  to  the  most  painful  of  all  complications  in  pulmonary  phthisis, 
i.  e.,  laryngeal  tuberculosis.  So  long  as  the  patient  can  be  treated  locally  it 
often  alleviates  conditions  to  give  intralaryngeal  injections,  such  as  are  recom- 
mended by  Shurley  (guaiacol  (aj/s  per  cent.),  menthol  and  camphor,  of  each,  2 
grains  in  olive  oil).^  A  local  application  of  a  20  per  cent,  solution  of  argyrol 
may  also  prove  beneficial.  Lactic  acid,  in  my  opinion,  should  not  be  resorted 
to  except  in  very  mild  solutions,  because  of  its  painfulness.  For  painful 
deglutition  there  is  nothing  better  than  a  spray  of  5  to  10  per  cent,  solution  of 
cocain  before  meals.  Swallowing  may  also  be  made  more  easy  by  assuming 
the  Wolfenden  position.  "The  head  is  hung  over  the  bed,  and  the  liquid 
drawn  through  a  tube  from  the  glass  upon  the  floor.  In  this  manner  the  patient 
drinks  like  a  horse"  (Shurley). 

The  local  ulcers  can  often  be  touched  with  nitrate  of  silver,  and  Freuden- 
thal  even  recommends  fulguration  for  the  cure  of  these  tuberculous  laryngeal 
ulcers.  When  the  patient  becomes  so  weak  as  to  make  local  applications  im- 
possible, one  may  resort  to  what  is  known  as  the  E.  D.  Davis  method  of  deep 
injections  of  alcohol  into  the  region  of  the  nerves  supplying  the  larynx.  We 
have  up  to  date  no  better  means  to  relieve  the  distressing  symptoms  in  ad- 
vanced laryngeal  tuberculosis.  The  injection  of  alcohol  is  now  successfully 
practised  by  a  number  of  laryngologists  and  phthisiotherapeutists.  E.  D. 
Davis  recommends  for  this  purpose  a  solution  of  two  grains  of  eucaine  in  an 
ounce  of  80  per  cent,  alcohol.  Hoffman,  of  Munich,  who  originated  the  treat- 
ment, uses  the  alcohol  at  85  per  cent,  without  the  eucaine,  and  Freudenthal  * 
also  omits  the  eucaine.     It  would  seem  that  Davis'  method  is  to  be  preferred. 

The  modus  operandi  is  as  follows:  The  patient  is  placed  on  his  back  with 
the  head  and  neck  slightly  extended.  By  pushing  the  larynx  toward  the 
affected  side  the  most  painful  spot  can  usually  be  detected  with  the  finger. 
Then  the  chin  is  turned  away  from  the  side  which  is  selected  for  the  injection. 
To  avoid  sepsis  the  skin  in  the  region  of  the  nerve  is  painted  with  iodine. 
The  larynx  is  pressed  out  of  the  midline  by  the  thumb  and  made  to  project 
on  the  side  about  to  be  injected.  The  nerve  is  marked  out  by  the  nail  of  the 
index-finger,  which  is  placed  between  the  hyoid  bone  and  the  thyroid  cartilage 
and  immediately  above  the  superior  thyroid  tubercle.  The  most  painful 
spot  is  once  more  determined,  and  into  it  the  blunt  needle  of  Schlosser's  syringe 
is  pushed  with  a  jerk  at  right  angles  to  the  surface  and  at  the  middle  of  the 
finger-nail  to  a  depth  of  i^  cm.,  i.  e.,  to  the  mark  on  the  needle.  A  strong  blunt 
needle  should  always  be  used  so  as  to  avoid  injury  to  blood-vessels  or  the 
breakage  of  the  needle.  The  needle  is  carefully  moved  so  as  to  seek  the  spot 
on  touching  which  the  patient  complains  of  pain  in  the  ear.  A  few  drops  of 
the  solution  of  alcohol  are  injected,  and  if  there  is  a  violent  fit  of  coughing,  it 
indicates  that  the  needle  has  possibly  entered  the  pharynx  and  is  too  deep, 
but  this  very  rarely  happens.  Finally,  the  slightly  warmed  alcohol  solution 
(heated  to  about  112°  F.)  is  injected  until  the  pain  in  the  ear  has  ceased.  The 
initial  pain  after  first  injection  is  sometimes  quite  severe,  but  after  its  cessa- 
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tion  a  second  injection  can  be  made,  when  the  patient  \vill  feel  little  or  no  pain 
whatsoever.     About  i  to  2  c.c.  is  generally  sufficient. 

If  necessary',  both  nerves  can  be  injected  at  the  same  sitting,  but  as  a  gen- 
eral rule  it  is  wiser  to  allow  a  few  days  to  elapse  before  the  injection  of  the  sec- 
ond ner\'e.  As  an  additional  precaution  it  is  well  to  tell  the  patient  before  the 
operation  to  be  absolutely  quiet — neither  talk  nor  swallow  while  the  injection 
is  being  made.  When  the  operator  has  been  successful  in  striking  the  e.x- 
ternal  branch  of  the  superior  laryngeal  nerve,  the  operation  is  usually  followed 
by  almost  complete  cessation  of  pain  and  the  ability  of  the  patient  to  swallow 
liquid  and  even  solid  food  without  any  discomfort.  One  injection  suffices  as 
a  rule  to  relieve  the  larj-ngeal  pains  for  a  period  of  from  four  to  five  weeks, 
after  which  the  operation  should  be  repeated. 

On  the  indications  of  tuberculin  in  laryngeal  and  pulmonary  tuberculosis 
large  volimies  and  lengthy  papers  have  been  written,  and  I  am  surely  not  ex- 
pected in  the  short  time  at  my  disposal  to  elaborate  on  this  subject.  At  the 
same  time  my  paper  would  be  incomplete  were  I  not  to  say  a  few  words  regard- 
ing this  culture  product.  I  agree  with  Shurley,  who  in  his  latest  contribution 
to  Forchheimer's  "Therapeusis,"  when  speaking  of  modern  "so-called  specifics 
in  tuberculosis,"  says:  "Tuberculin,  the  double-edged  sword,  stands  out  pre- 
eminently as  the  most  useful  remedy  discovered  up  to  the  present  time,"  and 
until  we  find  something  better,  tuberculin  administered  in  small  doses  so  as 
to  avoid  reaction  would  seem  indicated  in  laryngeal  as  well  as  in  pulmonary 
tuberculosis,  in  cases  where  all  other  means  seem  to  have  failed;  providing, 
of  course,  the  patient  is  willing  to  have  the  treatment. 

Baldwin,  of  Saranac  Lake,  one  of  our  best  authorities  on  the  subject,  sum- 
marizes his  attitude  toward  tuberculin  in  a  few  but  very  impressive  words  by 
saying:  "First,  tuberculin  may  work  much  good  in  some  patients  by  lessening 
the  sensitiveness  to  itself.  Second,  it  may  act  as  a  stimulant  to  healing,  or 
third,  it  may  aggravate  the  disease."" 

However,  before  any  physician  attempts  to  use  tuberculin  I  would  advise 
him  to  study  the  subject  most  carefully,  not  merely  by  reading  the  literature, 
but  if  at  all  possible  by  seeing  it  used  with  his  own  eyes  and  seeking  an  oppor- 
tunity for  a  short  \asit  to  a  hospital  or  sanatorium  to  observe  personally  the 
selection  of  cases,  the  modus  operandi,  and  the  effects  of  tuberculin  therapy. 
I  am  not  the  only  one  who  feels  strongly  on  the  possibility  of  great  mistakes 
being  made  with  tuberculin  by  the  inexperienced  hand.  King,  of  Loomis, 
another  of  our  high  authorities  on  the  subject,  expresses  himself  regarding  the 
danger  of  the  indiscriminate  or  injudicious  use  of  tuberculin  as  follows:  "Tu- 
berculin is  a  powerful  toxic  agent  and  one  capable  of  doing  much  harm  if  im- 
properly used.  Only  those  physicians  who  are  willing  to  devote  considerable 
time  to  the  study  of  the  subject  and  who  have  had  experience  in  observing  and 
handling  tuberculous  patients  should  attempt  its  use."^ 

Whether  the  old  tuberculin  (0.  T.),  the  new  tuberculin  (T.  R.),  the  bacilli 
emulsion  (B.  E.),  or  the  bouillon  filtration  (B.  F.)  is  used  would  seem  imma- 
terial, as  the  same  results  have  been  obtained  with  any  one  of  these  culture 
products. 

In  spite  of  our  conviction  that  there  is  no  specific  climate  for  any  type  of 
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tuberculosis,  it  would  be  folly,  indeed,  to  underestimate  the  value  of  certain 
climatic  conditions  which  the  accumulated  experience  of  many  years  has  shown 
to  be  advantageous  in  the  treatment  of  tuberculosis.  There  does  not  exist  a 
specific,  but  there  exists  an  ideal  climate  for  tuberculosis,  and  it  can  be  described 
in  a  very  few  words.  Where  there  are  the  least  dust  and  most  freedom  from 
smoke  and  noxious  vapors  in  the  air;  where  the  temperature  and  general  at- 
mospheric conditions  allow  the  patient  to  remain  outdoors  the  greatest  num- 
ber of  days  out  of  the  year,  and  the  greatest  number  of  hours  out  of  the  day, 
with  the  greatest  possible  comfort  and  enjoyment — that  is  the  ideal  climate  for 
the  tuberculous  invalid.  To  some  patients  this  may  mean  a  higher,  to  others 
a  lower  altitude,  to  some  a  colder,  to  others  a  warmer  zone  than  the  one  in 
which  they  live  or  have  contracted  the  disease.  Individualizing  is  as  essential 
here  as  in  any  other  therapeutic  measure  in  tuberculosis. 

Whether  or  not  there  is  an  indication  for  the  removal  of  the  advanced  case 
to  another  climate  will  again  depend  entirely  upon  the  individual  case.  If  he 
is  well-to-do  and  desires  a  change  of  climate,  his  wish  should  be  gratified;  the 
same  consideration  should  be  given  to  him  as  to  whether  or  not  he  wishes  to 
go  to  a  sanatorium  or  have  the  sanatorium  treatment  installed  in  his  home. 
For  the  vast  majority  of  our  advanced  tuberculous  cases,  who  are  the  poor,  I 
believe  in  institutional  treatment  near  their  homes  where  they  can  be  seen 
frequently  by  their  friends  and  relatives  without  too  much  expense  to  the  latter. 
However,  a  large  number  of  municipal  or  State  institutions  for  the  treatment 
of  advanced  cases  are  in  need  of  vast  improvement  in  many  respects.  First 
of  all,  I  would  wish  to  call  such  an  institution  a  "hospital-sanatorium"  to  take 
away  that  feeling  of  distinction  in  the  minds  of  the  tuberculous  poor  to  which 
they  have  been  educated  by  ourselves,  namely,  that  the  sanatorium  is  for  the 
curable  and  the  hospital  for  the  incurable  cases.  Let  us  give  a  ray  of  hope  even 
to  the  poor  consumptive  in  the  latter  stage  by  this  more  hopeful  name,  "hos- 
pital-sanatorium." Let  us  make  these  institutions  for  our  consumptive  poor 
attractive,  even  beautiful,  and,  above  all,  comfortable,  so  that  the  patient  will 
not  miss  his  home  and  that  his  relatives  and  friends  can  feel  that  the  place 
where  he  is,  is  a  good  place  for  him  to  be.  Occasional  entertainments,  music, 
or  moving-picture  shows,  an  instructive  and  interesting  lecture,  anything  that 
may  tend  to  divert  the  patient's  mind  from  his  affliction  or  may  give  him  happy 
moments,  should  be  resorted  to.  Let  all  that  human  skill,  sympathy,  and 
kindness  can  do  be  done  for  him  there. 

The  life  of  the  consumptive  in  the  advanced  stages,  even  under  the  best 
conditions,  is  not  an  enviable  one,  and  one  of  the  greatest  difficulties  is  how  to 
occupy  him.  If  he  is  a  well-to-do  patient  and  still  up  and  about,  let  him  culti- 
vate some  kind  of  a  hobby  which  is  not  injurious  to  his  physical  condition,  but 
will  keep  him  busy.  In  the  afebrile  hours  he  can  do  a  little  walking,  botaniz- 
ing, farming,  or  anything  he  likes  which  will  not  overexert  him  physically.  In 
inclement  weather  he  can  read,  write,  use  the  typewriter,  bind  books,  play  on 
instruments  if  he  is  musical;  the  woman  patient  can  do  all  kinds  of  needle- 
work providing  she  does  not  assume  a  stooping  attitude.  Non-exciting  games 
of  cards,  chess,  checkers,  or  dominoes  should,  of  course,  also  be  permitted. 
Although  not  a  smoker  myself  and  inclined  to  discourage  smoking,  and  par- 
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ticularly  cigarettes  in  early  cases,  I  do  allow  the  advanced  case  of  tuberculosis 
to  smoke  to  a  moderate  degree  if  this  helps  to  make  him  happy  and  con- 
tented. 

Much  ordinary  housework  in  the  private  home  I  do  not  think  advisable  for 
women  in  the  advanced  stage  of  consumption.  In  a  public  institution  for  ad- 
vanced cases,  where  the  work  can  be  more  closely  supervised  by  the  attending 
physicians,  a  greater  variety  of  occupations  for  male  as  well  as  for  female 
patients  is,  of  course,  at  their  disposal.  Patients  can  help  the  nurses  to 
keep  rooms  and  wards  in  proper  condition  and  help  in  the  dining-room; 
they  can  help  the  patient  ill  in  bed.  In  my  service  at  the  Riverside  Hospital- 
Sanatorium,  where  the  vast  majority  of  patients  are  in  the  advanced  stages, 
patients  do  raffia  and  reed  work,  and,  as  a  rule,  they  take  to  this  occupation 
most  enthusiastically,  hardly  ever  tiring  of  it.  Very  often  the  patients  are 
able  to  dispose  of  their  products  by  sale,  thus  earning  a  little  money,  which 
increases  their  incentive  to  work.  It  is  rather  interesting  to  note  the  fact  that 
because  we  have  not  sufficient  occupations  for  the  men  at  North  Brother  Island, 
not  a  few  of  them  have  taken  up  rafl&a  and  reed  work  and  some  have  quite 
excelled  their  sisters  in  this  work.^ 

In  order  that  the  advanced  tuberculous  patient  who  is  up  and  about  should 
enjoy  whatever  work  he  does,  it  is  best  to  have  it  be  something  the  same  as  the 
work  he  had  done  when  in  the  prime  of  health,  providing,  of  course,  it  is  not 
absolutely  injurious.  The  one  thing  which  must  always  be  impressed  upon  the 
patient's  mind  is  that  he  should  never  do  any  kind  of  work  when  he  has  high 
fever  or  when  the  work  he  is  doing  causes  a  rise  of  temperature.  Another  good 
rule,  particularly  for  the  advanced  case,  is  never  to  work  when  tired  nor  to  the 
extent  of  getting  tired.  Of  course,  some  patients  with  a  lazy  tendency  may 
claim  to  be  always  tired,  and  they  may  need  to  be  impressed  with  the  value  of 
occupation  as  a  therapeutic  means  when  their  general  condition  permits  them 
to  work. 

The  authorities  in  charge  of  institutions  for  the  treatment  of  advanced  cases 
should  select  physicians  of  experience  in  tuberculosis,  men  and  women  with 
s\Tnpathetic  hearts  and  cheerful  and  optimistic  dispositions,  and  they  should 
exercise  the  same  care  in  selecting  their  nurses.  Self-sacrifice,  devotion, 
patience,  at  times  firnmess,  but  always  combined  with  sympathy,  are  the  essen- 
tial qualities  of  those  who  must  be  in  attendance  on  the  advanced  case  of  pul- 
monary tuberculosis.  By  the  judicious,  skilful,  and  humane  treatment  of 
these  cases  we  will  not  only  make  the  lot  of  the  unfortunate  ones  much  happier, 
but  will  diminish  countless  centers  of  infection  and  thus  solve  the  perhaps  most 
important  phase  of  the  tuberculosis  problem  of  our  day.  There  should  be  no 
uncared-for  tuberculous  patients  in  any  stage  of  the  disease,  and  there  most 
certainly  should  be  no  consumptive  sufferers  living  in  lodging  houses,*  boarding- 
houses,  or  tenement  homes,  for  such  persons  should  be  immediately  taken  care 
of  in  a  hospital-sanatorium.  No  municipality  can  make  a  wiser  and  more 
economic  provision  than  to  treat  the  advanced  cases  among  the  poor  at  the 
proper  place,  and  no  philanthropist  could  possibly  render  a  greater  servi:e  to 
his  community  than  by  helping  in  the  establishment  and  maintenance  of  sana- 
toria for  the  advanced  cases  of  tuberculosis. 
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DISCUSSION  ON  PAPER  BY  DR.  KNOPF 

Dr.  Charles  L.  Minor,  Asheville:  I  believe  the  doctor  intended  to 
discuss  chiefly  the  treatment  of  the  hopeless  tuberculous  case,  and  I  will  con- 
fine myself  to  this  type  of  case  in  what  I  have  to  say.  There  is  so  much  that 
might  be  said  upon  the  subject  that  I  will  limit  my  remarks  to  two  things  alone. 

First,  in  the  hopeless  case  the  doctor  should  be  careful  that  the  patient  does 
not  become  a  focus  of  further  infection  of  those  around  him.  Where  feasible, 
and  certainly  among  the  very  poor,  the  hospital  is  the  only  proper  place  for  the 
care  of  this  sort  of  case.  Where  it  is  not  possible  to  go  to  the  hospital,  the 
doctor  must  take  every  hygienic  measure  to  prevent  injury  to  the  community. 

Secondly,  I  would  refer  to  the  importance  of  considering  the  psychology 
of  these  advanced  cases — not  merely  psychology  of  the  patient,  but  of  the 
doctor  who  handles  him.  The  greatest  difficulty  I  have  is  to  give  out  hope 
and  enthusiasm  in  cases  when  I  know  that  they  are  hopeless.  As  long  as  I  can 
believe  there  is  a  little  hope  for  them,  I  do  not  care  how  little,  I  can  go  to  the 
bedside  and  help  that  patient  and  cheer  him  and  encourage  him,  but  just 
as  soon  as  I  frankly  admit  to  myself  that  there  is  absolutely  no  hope  left,  I 
find  that  I  have  no  longer  anything  that  I  can  give  that  really  can  help  to  cheer 
him  up,  and  in  these  cases  cheer  is  about  all  that  a  doctor  can  bring,  except 
a  little  symptomatic  medication.  We  should,  therefore,  in  this  type  of  case 
try  to  be  as  hopeful  with  ourselves  as  possible,  as  my  experience  is  that  nobody 
can  so  absolutely  imitate  hopefulness  as  to  deceive  the  patient. 

Dr.  Thomas  Willitt,  West  AlHs,  Wis.:  In  the  disposal  of  the  expec- 
toration of  these  hopeless  cases  we  have  found  nothing  so  good  as  the  common 
paper  napkin  with  a  paper  bag.  They  not  only  catch  the  expectoration  easily 
lying  down,  but  the  first  tendency,  as  soon  as  the  patient  begins  to  cough,  is  to 
put  the  paper  napkin  to  his  mouth,  in  this  way  keeping  the  droplets  from  spray- 
ing around  them.  A  coughing  screen  on  each  side  of  the  bed  where  the  beds 
are  near  each  other  is  also  of  value  for  mutual  protection. 

Where  the  patients  are  kept  out-of-doors  when  it  is  cold,  you  can  keep  the 
bed  a  great  deal  warmer,  we  have  found,  by  having  a  heavy  canvas  under- 
neath the  mattress  besides  the  hot-water  bottles  in  the  bed. 

One  of  the  great  problems  in  a  hospital  for  chronic  tuberculosis  is  the 
matter  of  getting  the  patients  to  eat.  At  the  Greenfield  Sanatorium  the  nurses 
try  to  find  out  from  the  patients  if  there  is  anything  in  particular  that  they  wish. 
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We  find  that  very  often  little  surprises  sprung  on  them  at  the  dinner  table  not 
only  cheer  the  patients,  but  they  eat  better  and  get  more  out  of  life.  Another 
thing:  I  frequently  give  patients  a  little  wine  before  meals,  which  is  really  of 
value. 

In  the  matter  of  tuberculin,  whether  it  does  any  permanent  good  or  not  in 
the  chronic  cases  I  cannot  say.  I  am  positive,  however,  that  it  does  give  a  great 
deal  of  relief  in  most  cases.  The  expectoration  is  easier  and  the  amount  of 
pain  accompanying  it  is  lessened.  Headache,  so  common  in  these  cases,  is 
nearly  always  helped  by  small  doses  of  tuberculin,  besides  other  distressing 
symptoms. 

There  is  nothing  that  has  been  so  gratifying  to  me  as  the  injection  of  alcohol 
in  tuberculous  ulceration  of  the  larynx.  It  is  a  most  distressing  sight  to  see 
these  patients  that  cannot  eat,  drink,  or  cough  without  excruciating  pain. 
Alcohol  injections  along  the  larj^ngeal  nerve  will,  in  all  instances,  completely 
subdue  this. 

Dr.  Isaac  W.  Brewer,  Taughannock  Falls,  N.  Y. :  The  doctor  spoke 
about  keeping  the  bed  warm.  I  think  it  is  equally  important  to  keep  it  dry. 
There  is  a  great  tendency  in  the  country  to  build  shacks  on  the  same  plan  as  the 
old  kitchen-stalls  on  the  country  church.  If  the  bed  has  been  warmed  up  during 
the  night,  it  is  bound  to  get  clammy  during  the  day.  A  hot-water  bottle  will 
take  that  feeling  off  the  bed.  I  think  we  should  aim  to  take  care  of  the  beds 
and  put  them  inside  when  not  in  use.  In  our  sanatorium  the  patients  have  to 
stay  out  seventeen  hours  or  they  do  not  get  their  meals.  We  always  put  the 
beds  inside  in  the  winter-time,  never  leaving  them  out  on  a  damp  day.  I  think 
that  is  a  matter  of  the  greatest  importance.  When  patients  get  into  a  warm 
damp  bed,  they  will  cough  just  as  badly  as  if  they  got  into  a  cold  damp  bed. 

The  Chairman :  I  would  like  to  ask  if  the  members  of  this  Section  feel,  as 
Dr.  Knopf  feels,  that  cases  of  advanced  tuberculosis  in  the  different  sections  of 
the  country  are  being  neglected?  Do  you  think  they  are?  My  impression, 
from  what  I  see  in  Baltimore,  is  that  they  are  not  neglected — that  they  are  very 
well  taken  care  of,  and  I  wonder  if  it  is  the  general  impression  that  the  ad- 
vanced cases  are  being  neglected  elsewhere. 

Dr.  William  Charles  White,  Pittsburgh:  I  think  they  are  very  well 
taken  care  of  in  Pittsburgh. 

Dr.  Knopf,  New  York :  It  is  possible  that  all  advanced  cases  of  pulmonary 
tuberculosis  are  well  taken  care  of  in  such  places  as  Baltimore,  Pittsburgh,  and 
Philadelphia,  but  I  know  that  in  New  York  we  have  not  nearly  enough  beds 
for  our  advanced  cases.  To  avoid  droplet  infection  I  do  not  use  screens  in  my 
service,  but  I  have  the  beds  placed  three  feet  apart,  and  during  the  nights  the 
head-rests  of  the  patients  are  so  placed  that  they  never  face  each  other;  in 
other  words,  patient  No.  i  faces  during  the  night-time  the  feet  of  patient  No.  2, 
so  that  there  is  between  the  heads  of  the  patients  No.  i  and  3  a  distance  of 
about  nine  feet,  which  excludes  the  possibility  that  the  droplets  from  one  patient 
reach  his  neighbor.  I  do  not  wish  to  be  misunderstood  about  the  use  of  tu- 
berculin. We  have  just  heard  the  gentleman  telling  us  that  he  uses  tuberculin, 
and  thinks  that  it  gives  a  great  deal  of  relief  to  his  patients.  This  declaration 
justifies  its  use,  and  anything  and  everything  at  our  command  to  relieve  the 
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patient's  sufifering  and  to  prolong  his  life  is  justified  in  our  therapeutics  for  ad- 
vanced tuberculosis. 

One  more  precaution  concerning  the  prevention  of  infection  from  the 
sputum.  When  the  patient  is  so  far  advanced  that  you  fear  he  cannot  reach 
his  sputum-cup  or  it  is  too  heavy  for  him  to  handle,  I  provide  moist  cloths  or 
rags  placed  so  that  he  can  reach  them  easily,  and  use  them  to  receive  the 
sputum.  In  conclusion,  I  wish  to  thank  you,  Mr.  Chairman,  and  the  Section 
for  having  given  me  the  privilege  of  bringing  this  subject  before  you.  I  believe 
there  is  much  which  we  can  still  learn  in  the  treatment  of  the  advanced  cases 
of  tuberculosis.  Furthermore,  I  firmly  believe  that  in  a  great  many  sections 
of  this  country  many  advanced  cases  are  not  taken  care  of  at  the  right  time  and 
in  the  right  place,  hence,  while  I,  as  stated  above,  am  glad  to  believe  that  there 
are  a  few  cities  represented  here  which  claim  to  have  ample  provisions  for  ad- 
vanced cases,  I  know,  from  my  travels  and  correspondence,  that  there  are 
hundreds  of  cities  in  the  United  States  still  sorely  in  need  of  facilities  for  taking 
care  of  the  advanced  cases  of  tuberculosis,  particularly  those  coming  from  the 
poorer  classes.  Hence  let  me  hope  and  trust  that  my  humble  contribution 
will  inspire  the  representatives  who  are  here  from  those  sections  not  yet  pro- 
vided with  ample  facilities  for  institutional  treatment  of  the  advanced  cases, 
and  that  on  their  return  they  will  do  their  utmost  to  agitate  for  the  establish- 
ment of  hospital-sanatoria  for  those  who  are  in  need  of  isolation  and  care. 


THE  OCCURRENCE  OF  THE  WIDAL  REACTION  IN 
TUBERCULOUS  PEOPLE 

By  M.  p.  Ravenel,  M.D. 

Madison,  Wis. 


My  attention  was  called  to  this  subject  by  an  article  in  the  Journal  of  the 
American  Medical  Association  for  November  22,  1913,  entitled,  "Typhoid 
Fever  in  the  Canal  Zone,"  by  Drs.  Walter  G.  Baetz  and  Louis  T.  Bates.  In 
their  conclusion  they  make  the  following  statement:  "The  test  has  also  been 
positive  in  22  per  cent,  of  our  advanced  tuberculosis  cases  and  in  15  per  cent, 
in  non-tuberculous  cases  of  various  diseases." 

Through  the  kindness  of  Dr.  J.  W.  Coon,  Director  of  the  State  Tuberculosis 
Sanatorium  at  Wales,  Wisconsin,  we  were  enabled  to  make  Widal  tests  of  the 
patients  in  that  institution.  The  work  was  done  by  Dr.  Karl  W.  Smith  and 
Martin  W.  Dupray.  Of  144  examinations  made,  a  positive  Widal  in  a  dilution 
of  I  :  80  was  obtained  in  two  cases  only.  A  slight  reaction  in  a  dilution  of  i  :  40 
was  obtained  in  one  case,  and  a  slight  reaction  in  a  dilution  of  i :  20  in  three 
cases.  No  patient  in  an  advanced  stage  of  the  disease  gave  a  positive  reaction 
in  I  :  80;  one  case  gave  a  slight  reaction  in  i  :  40;  and  one  a  slight  reaction  in 
1 :  20.  One  of  these  patients  gave  a  history  of  "  typhoid  pneumonia"  in  1900; 
whether  or  not  this  was  typhoid  fever  with  pneumonia  we  have  been  unable  to 
determine. 

Of  the  patients  in  a  moderately  advanced  stage  of  the  disease,  two  gave  a 
reaction  in  a  dilution  as  great  as  i :  80,  and  neither  of  these  gave  a  history  of 
having  had  typhoid  fever  in  the  past.  Of  those  patients  in  a  moderately 
advanced  stage  of  tuberculosis  who  showed  a  slight  reaction,  only  one  gave  a 
history  of  having  had  typhoid  fever.  The  date  qI  the  alleged  attack  was  July, 
1913.  In  October,  1913,  the  sputum  of  this  patient  showed  tubercle  bacilli, 
and  the  Widal  test  reported  here  was  made  in  December,  1913.  The  diagnosis 
of  "typhoid  fever"  was  made  by  his  attending  physician  in  July.  A  second 
physician  who  was  called  in  denied  the  presence  of  typhoid  fever  and  diagnosed 
"  tuberculosis,"  so  that  it  is  altogether  probable  that  this  was  a  case  of  tubercu- 
losis from  the  beginning  and  not  of  typhoid  fever.  Among  the  same  group  of 
patients,  six  others  gave  a  history  of  having  had  typhoid  fever,  one  in  1890, 
two  in  1900,  one  in  1903,  one  in  1909,  and  one  in  1910.  Of  the  incipient  cases 
which  gave  a  slight  reaction  in  i :  20,  one  patient  gave  a  history  of  typhoid  fever, 
date  uncertain. 

Although  the  majority  of  the  patients  examined  in  this  short  study  were  not 
in  a  far-advanced  stage  of  the  disease,  it  is  to  be  noted  that  among  those  who 
gave  a  history  of  typhoid  fever  only  three  showed  any  reaction  at  all,  and  this 
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was  slight  in  i :  20.     One  of  these  was  the  patient  in  whom  the  diagnosis  of 
typhoid  fever  was  more  than  doubtful. 

DISCUSSION  ON  PAPER  BY  DR.  RAVENEL 

Dr.  Charles  L.  Minor,  Asheville:  I  do  not  feel  that  I  am  competent 
to  discuss  Dr.  Ravenel's  paper,  but  I  trust  very  much  that  he  will  follow  up  this 
important  work  and  give  us  further  reports  on  the  subject.  All  who  take  many 
histories  of  cases  of  tuberculosis  recognize  how  often  we  get  histories  of  a  previ- 
ous typhoid,  and  how  often  these  histories  suggest  to  us  that  the  cases  were  not 
typhoid  at  all,  but  the  wakening  up  of  a  hitherto  latent  tuberculosis.  We  none 
of  us  ever  forget  how  easy  it  is  to  mistake  a  case  of  acute  tuberculosis  for 
typhoid  or  vice  versa,  and  it  is  rather  disquieting  to  find  that  what  we  have 
considered  our  chief  standby  may  not  be  quite  as  reliable  as  we  had  hoped. 

The  Chairman:  Certainly  I  am  sure  that  the  results  obtained  at  Johns 
Hopkins,  in  Baltimore,  would  not  show  Widal  so  frequently  in  tuberculous 
patients. 

Dr.  S.  A.  Knopf,  New  York:  I  would  like  to  ask  Dr.  Ravenel  if  he  has 
read  the  works  of  Dr.  Woodruff,  who  claims  that  the  inoculation  of  antityphoid 
vaccination  is  productive  of  tuberculosis? 

Dr.  Ravenel :  Yes,  but  a  complete  answer  to  this  has  been  published  in  the 
Journal  of  the  American  Medical  Association  for  May  2,  19 14,  giving  the  results 
of  antityphoid  vaccination  in  the  army.  The  tuberculosis  rate  per  1000  has 
decreased  from  4.39  in  1908  to  3.49  in  191 2,  a  diminution  of  20  per  cent,  during 
the  past  five  years. 

The  Chairman :  I  think  it  is  very  important  that  that  question  is  brought 
up,  because  it  attracted  so  much  attention  in  the  lay  press.  The  army  sta- 
tistics, as  Dr.  Ravenel  said,  proved  beyond  doubt  that  that  is  not  the  case,  and 
I  think  it  is  very  important  to  have  had  that  brought  up. 


THE  PROGNOSIS  OF  TUBERCULOUS  INFECTION  AMONG 

INFANTS* 

By  Alfred  F.  Hess,  M.D. 

New  York 


It  is  now  recognized  by  all  that  tuberculosis  is  by  no  means  uncommon  in 
infants.  When  this  was  realized,  not  so  many  years  ago,  it  was  concluded  that 
during  the  first  few  years  of  life  tuberculosis — we  refer  to  internal  tuberculosis — 
was  practically  synonymous  with  death.  Closer  clinical  observation,  especi- 
ally in  connection  with  the  newer  tuberculin  tests,  soon  demonstrated  the  error 
of  this  pessimistic  viewpoint.  Nevertheless,  this  conception  has  been  modified 
to  only  a  slight  extent,  and  the  prevailing  opinion  is  much  the  same.  It  is 
difficult  to  epitomize  general  opinion  in  regard  to  the  prognosis  of  diseases, 
but  as  regards  tuberculosis  in  infants,  it  may  be  fairly  stated  that  the  generally 
accepted  view  is  that  tuberculous  infection  during  the  first  two  years  of  life 
entails  the  probability  of  death  within  the  next  few  years. 

Recently  some  writers,  notably  Pollak^  and  Hahn,-  have  expressed  the  opin- 
ion that  the  outlook  is  not  so  grave.  However,  von  Pirquet^  writes:  "In  the 
first  year  of  life  the  chances  are  90  per  cent,  that  the  child  infected  with  tu- 
berculosis will  die."  Brown^  considers  tuberculous  infection  almost  invariably 
fatal.  It  is  needless  to  cite  at  greater  length  from  the  literature  of  this  subject 
which  has  become  extensive  and  does  not  reflect  unanimity.  We  may  add, 
however,  that  there  is  almost  as  little  consensus  of  opinion  as  to  the  prognosis 
of  infection  during  the  second  year  of  life,  except  that  it  is  agreed  that  the  out- 
look is  brighter. 

Our  report  treats  of  a  group  of  infected  infants  whose  health  has  been  care- 
fully followed  for  some  years  within  an  institution.  Before  entering  upon  this 
subject,  however,  we  wish  to  refer  to  a  small  series  of  infected  infants  who  have 
been  cared  for  by  their  parents  or  guardians  in  the  tenements  of  New  York 
city.  This  little  group  is  brought  forward,  although  it  comprises  only  seven 
infants,  and  can  possess  but  slight  statistical  value,  because  the  individual 
infants  have  been  under  surveillance  for  a  period  of  four  to  five  years.  They 
have  all  been  tested  many  times  by  means  of  the  Pirquet  test,  and  have  re- 
acted positively;  none  showed  any  signs  or  symptoms  of  tuberculosis  when  first 
examined  some  years  ago.  In  most  cases  they  have  been  surrounded  in  the 
home  by  some  tuberculous  individual.  As  the  accompanying  table  (Table  I, 
p.  95)  shows,  the  youngest  of  these  seven  infants  was  four  and  one-half  months 
when  first  tested,  the  oldest,  twenty-one  months.  A  further  survey  of  this  table 
*  From  the  Research  Laboratory,  Department  of  Health,  New  York  City. 
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brings  forth  the  fact  that  during  the  four-year  period  of  observation  three  of 
the  four  infants  under  the  age  of  a  year  succumbed  to  tuberculosis  by  the  time 
they  reached  the  second  year  of  Hfe.  The  soHtary  survivor  is  a  member  of  a 
family  where  the  original  source  of  infection  is  unknown;  in  other  words,  where 
the  home  is  free  from  tuberculosis.  This  child  is  now  over  five  years  old,  ap- 
parently healthy,  and  giving  evidence  of  no  tubercular  focus.  Of  the  three 
infants  infected  between  one  and  two  years  of  age,  we  see  that  one  died  of 
pneumonia,  possibly  combined  with  pulmonary  tuberculosis.  The  two  others 
are  now  five  and  six  years  old  respectively;  they  still  give  a  positive  Pirquet 
test,  but  show  no  other  signs  or  symptoms  of  tuberculosis,  and  are  not  sur- 
rounded by  any  fresh  source  of  tuberculous  infection.  Upon  surveying  this 
little  group  we  must  consider  that  the  prognosis  has  been  discouraging,  and  that 
it  has  been  mitigated  only  where  the  source  of  tuberculous  infection  has  been 
removed  from  the  home. 


Institutional  Infants 

The  group  of  cases  which  has  led  us  to  frame  this  report  consists  of  19  in- 
fants under  the  age  of  two  years  who  have  been  cared  for  in  an  institution. 
For  some  years  all  children  admitted  to  the  Hebrew  Infant  Asylum,  which 
houses  about  400  children  under  the  age  of  five,  have  been  tested  with  tuber- 
culin, in  order  to  ascertain  the  percentage  of  tuberculosis,  and  to  compare  the 
future  physical  welfare  of  those  giving  a  positive  with  those  giving  a  negative 
reaction.  Of  the  19  infants  within  the  institution  showing  a  Pirquet  reaction, 
two  were  under  six  months  when  infected,  three  between  six  and  twelve  months 
of  age,  and  fourteen  between  one  and  two  years  of  age.  Their  condition  has 
been  followed  for  at  least  three  years  since  the  initial  test  was  made.  In  some 
instances  where  the  infant  had  been  in  the  institution  four  or  five  years  the 
date  of  admission  is  considered  as  the  date  of  infection,  although  the  infection 
may  have  occurred  still  earlier.  What  has  been  the  fate  of  these  children? 
Of  the  two  under  six  months  of  age,  one  is  dead;  the  other  is  alive  and  well; 
of  the  three  between  six  and  twelve  months,  two  have  died  of  tuberculosis  and 
one  is  alive;  of  the  fourteen  between  one  and  two  years,  ten  are  alive  and  four 
have  succumbed  to  tuberculosis.  Let  us  examine  some  of  the  individual  cases 
somewhat  more  closely.  Of  all  the  cases,  the  most  interesting  naturally  is  the 
infant  who  has  survived  in  spite  of  having  been  infected  before  the  age  of  six 
months.  This  child  (J.  S.)  was  nursed  two  months  and  was  admitted  to  the 
institution  when  four  months  old.  Two  months  later  its  mother  died  of  tu- 
berculosis. One  other  child  of  this  family  died  of  tuberculosis,  a  second  has 
active  tuberculosis,  and  a  third,  a  former  inmate  of  this  asylum,  gave  a  positive 
skin  reaction  while  here.  J.  S.  has  been  tested  numerous  times  with  tuberculin, 
and  always  reacted  positively,  although  the  reaction  has  varied  in  intensity 
from  time  to  time.  When  nine  months  old,  he  had  pleurisy  with  effusion; 
some  pleuritic  fluid  was  withdrawn  for  test  purposes,  but  failed  to  produce 
tuberculosis  when  inoculated  into  guinea-pigs.  About  a  year  ago  he  had  otitis 
media  accompanied  with  high  fever.  This  winter,  during  the  course  of  an 
epidemic  in  the  institution,  he  developed  pertussis.     In  spite  of  these  various 
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illnesses,  he  is  a  robust  child,  weighing  30  pounds,  having  good  color,  and  evinc- 
ing no  signs  of  tuberculosis.  This  is  a  remarkable  history  for  a  child  that  was 
certainly  infected  with  tuberculosis  at  four  months  and  may  even  have  been 
infected  before  or  soon  after  birth. 

The  other  infants  who  have  withstood  the  spread  of  tuberculous  infection 
are  also  well,  and  cannot  be  singled  out  from  among  the  other  children.  The 
positive  tuberculin  reaction  is  in  most  cases  the  sole  distinguishing  feature. 
In  the  cases  of  two  or  three  this  statement  must  be  slightly  qualified,  as  they 
are  pale  and  not  of  average  strength  or  weight.  Furthermore,  from  time  to 
time  these  children  develop  conjunctival  phlyctenulae,  which  in  our  experience 
occurs  almost  exclusively  in  children  who  have  shown  a  positive  Pirquet  re- 
action. These  phlyctenule  have  appeared  especially  in  the  spring,  at  which  time 
they  may  occur  among  the  tuberculous  children  in  almost  epidemic  propor- 
tions. This  lighting  up  of  tuberculosis  in  the  spring  months  is  of  interest  in 
connection  with  the  marked  increase  of  tuberculous  meningitis  which  has  been 
recently  noticed  by  Holt^  to  occur  at  this  season. 

The  prognosis  has,  therefore,  been  unusually  favorable,  in  the  case  of  these 
children,  of  whom  three  of  the  five  under  one  year,  and  ten  of  the  fourteen  over 
two  years,  survived.  This  favorable  experience,  to  go  somewhat  afield,  can 
be  extended  to  apply  to  the  older  children  in  the  institution.  Tuberculin 
tests  show  that  in  spite  of  the  apparently  healthy  condition  of  the  inmates  of 
the  asylum,  one-quarter  have  tuberculous  infections,  as  proved  by  the  Pirquet 
tests.  If  we  exclude  infants  under  one  year  of  age  from  this  calculation,  the 
extent  of  tuberculosis  among  the  remaining  children  is  increased  from  one- 
quarter  to  one-third.  In  spite  of  this  wide-spread  tuberculous  infection,  we 
have  had  no  case  of  tuberculosis  other  than  the  six  which  have  been  referred 
to  above.  There  has  been  no  case  of  tuberculosis  during  the  past  three  years 
among  the  children  from  two  to  five  years  of  age.  This  is  quite  remarkable 
when  we  consider  that  during  this  period  two  epidemics  of  measles,  attacking 
in  all  about  150  children,  have  occurred,  and  that  we  have  experienced  an  epi- 
demic of  pertussis  involving  85  children.  Among  the  85  were  many  who  gave 
a  positive  tuberculin  reaction  and  who  reacted  during  the  height  of  the  disease. 
No  case  of  active  tuberculosis  followed  the  pertussis,  and  only  two  cases  de- 
veloped as  a  sequel  to  the  measles.  These  two  instances  involved  infants  under 
two  years  of  age  and  are  included  above  among  the  six  deaths  from  tuberculosis. 

In  considering  the  question  of  prognosis,  it  should  be  remembered  that  these 
infants  showed  no  symptoms  of  tuberculosis,  but  it  should  also  be  borne  in 
mind  that  they  had  internal  and  not  external  tuberculosis,  such  as  tuberculosis 
of  the  glands,  skin,  or  bones,  which  all  agree  runs  a  benign  course.  The  prog- 
nosis would  seem  to  be  far  more  favorable  than  in  the  case  of  infants  and  young 
children  outside  of  an  institution.  How  can  this  favorable  prognosis  be  ac- 
counted for?  Children  in  a  modern  institution  are  certainly  fed  more  ration- 
ally and  live  under  better  hygienic  surroundings  than  their  sisters  and  brothers 
in  the  tenements.  This  may  sound  quite  contrary  to  the  accepted  opinion, 
which  is  that  children  thrive  better  in  the  home  than  in  an  institution.  It 
would  be  digressing  too  widely  to  enter  into  a  discussion  of  this  subject.  Al- 
though the  danger  of  superinfection  with  tubercle  bacilli  cannot  be  accurately 
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estimated,  it  should  be  realized  that  this  factor  must  play  an  important  role 
in  the  clinical  course  of  the  disease.  It  is  probably  true  that  infection  with 
tubercle  bacilli  may  protect  a  child  against  a  mild  subsequent  infection;  how- 
ever, if  the  second  infection  is  massive  in  character,  or  if  the  infections  are 
frequent  and  occur  within  short  intervals,  they  may  result  in  an  active  tuber- 
culosis. Experiments  carried  out  some  years  ago  in  connection  with  an  in- 
vestigation of  the  health  of  some  children  who  drank  milk  containing  tubercle 
bacilli  clearly  showed  the  importance  of  successive  infections.^  The  results  of 
this  simple  experiment  are  shown  in  Table  II.  This  illustrates  the  fact  that 
an  animal  may  withstand  being  fed  with  a  certain  amount  (2  mg.)  of  tubercle 
bacilli  without  developing  tuberculosis,  whereas  if  it  receive  the  same  or  even 
a  smaller  total  amount  subdivided  into  25  or  35  daily  doses,  it  will  develop 
tuberculosis.  This  experiment  may  have  a  bearing  upon  the  difference  be- 
tween the  clinical  course  of  infants  with  an  inactive  tuberculous  focus  when 
living  within  or  outside  of  an  institution.  At  home  they  are  repeatedly  in- 
fected with  smaller  or  larger  amounts  of  tubercle  bacilli  from  the  same  source, 
generally  a  parent,  which  originally  led  to  their  tuberculous  infection.  Ex- 
ceptionally this  quarantine  may  be  broken  into,  when,  as  has  been  reported,  a 
small  group  of  children  about  two  to  three  years  of  age  were  infected  by  a  tu- 
berculous attendant.'^  It  is  now  two  years  since  this  accident  occurred,  and 
all  these  children  are  doing  well,  which  can  also  perhaps  be  attributed  to  the 
fact  that  the  source  of  the  infection  was  quickly  removed  and  further  infection 
prevented. 

We  cannot  consider  the  prognosis  of  tuberculous  infection  in  infants  as 
hopeless.  From  our  experience  it  would  seem  that  a  distinction  must  be  made 
between  the  two  groups  of  cases.  The  prognosis  of  infants  under  two  years  of 
age  who  live  in  the  tenements  is  markedly  unfavorable,  but  by  no  means  hope- 
less. The  prognosis  of  infants  giving  a  positive  Pirquet  reaction  and  cared  for 
in  an  institution  is  far  better.  This  appHes  especially  to  those  between  the 
ages  of  one  and  two  years,  but  also  to  those  under  one  year.  As  regards  chil- 
dren over  two  years  of  age  who  harbor  an  inactive  tuberculous  focus,  the  out- 
look must  be  considered  as  good. 

These  infants  and  young  children  infected  with  tuberculosis  and  housed  in 
the  institution  have  done  so  well  that  the  suggestion  presents  itself  that  this 
exceptionally  favorable  result  may  be  due  to  their  segregation ;  that  this  simple 
form  of  protective  treatment  may  be  of  value  in  preventing  the  development 
and  spread  of  tuberculous  lesions,  and,  finally,  raises  the  question  whether  this 
procedure  should  not  be  resorted  to  in  the  case  of  infants  reacting  positively  to 
tuberculin.  In  this  sense  these  institutions  unknowingly  may  be  performing 
the  services  of  preventoria  for  tuberculous  infants. 

With  the  exception  of  the  accidental  provision  of  infant  asylums,  there  is 
no  accommodation  whatsoever  for  healthy  infants  who  show  by  means  of  the 
tuberculin  reaction  that  they  have  been  infected  with  tuberculosis,  or  who  are 
subjected  to  the  danger  of  infection  in  their  homes.  When  this  subject  has 
been  mentioned  it  has  always  been  silenced  by  the  contention  that  parents  will 
not  part  with  their  healthy  infants.  However,  should  we  not  consider  whether 
the  time  has  not  now  arrived  to  make  a  beginning  in  this  direction,  at  least  to 
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provide  for  infants  of  this  category,  either  by  designating  beds  for  this  purpose 
in  asylums  or  preventoria  already  existing,  or  by  adding  preventoria  for  tu- 
berculous infants  to  our  institutional  equipment  for  the  prevention  of  tubercu- 
losis? We  appreciate  that  only  a  small  proportion  of  infected  infants  could  be 
cared  for  in  this  way,  but  this  objection  applies  with  equal  force  to  the  sana- 
toria for  the  care  of  both  incipient  and  of  advanced  tuberculosis  in  adults. 
This  subject  would  seem  to  deserve  the  consideration  of  those  who  are  active 
in  combating  infant  mortality,  as  well  as  of  those  primarily  interested  in  the 
anti-tuberculosis  movement. 


TABLE  I.— INFANTS  NOT  IN  INSTITUTION 


Name 

Age  When 
First  Tested 

PiRQUET  Re- 
action 

Present  Age 

Outcome 

Reuarks 

A.  S. 

5  mos. 

+ 

— 

Died. 
(18  mos.) 

Mother  tuberculous. 

F.  H. 

43^  mos. 

+ 

Died. 
(15  mos.) 

Father  died  of  tuberculo- 
sis when  infant  six 
months  old. 

0.  W. 

9  mos. 

+  + 

— 

Died. 

(2  yr.) 

Mother  has  tuberculosis. 

B.  V. 

11  mos. 

+  + 

5M  yrs. 

Healthy. 

Source  of  tuberculosis? 

S.  0. 

15  mos. 

+ 

— 

Died. 
(2^  yrs.) 

Father  died  of  tuberculosis 
when  infant  two  years. 

A.  H. 

18  mos. 

+  + 

5M  yrs. 

Healthy, 

Source  of  tuberculosis 
probably  boarder. 

M.  Z. 

21  mos. 

+  +  + 

6  yrs. 

Healthy. 

Father  tuberculous. 

TABLE  II.— GUINEA-PIGS  FED  WITH  FREQUENT  SMALL  DOSES  OF  TUBERCLE 

BACILLI 


Experiment 

No.  OF  Feed- 
ings 

Amount  of  Culture,  mg.* 

Total  Dose, 

MG. 

Result 

1 

10 

0.1 

1.0 

Negative 

2 

10 

0.1 

1.0 

Negative 

3 

25 

0.05 

1.25 

Negative 

4 

25 

0.05 

1.25 

Tb. 

5 

30 

0.05 

1.50 

? 

6 

30 

0.05 

1.50 

Tb. 

7 

30 

0.05 

1.50 

Tb. 

8 

35 

0.05 

1.75 

Tb. 

*  Ten  guinea-pigs,  used  as  a  control  experiment,  received  2  mg.  of  this  culture  in  one  dose 
and  failed  to  develop  tuberculosis. 
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DISCUSSION  ON  PAPER  BY  DR.  HESS 

The  Chairman:  Before  putting  the  paper  before  the  Section  for  discus- 
sion I  would  like  to  ask  Dr.  Hess  if  I  understand  correctly  that  the  only 
evidence  of  tuberculous  infection  in  these  children  was  the  positive  cutaneous 
reaction? 

Dr.  Hess :  That  is  the  only  evidence. 

Gen.  George  M.  Sternberg,  Washington:  I  think  this  paper  shows 
very  clearly  the  importance  of  either  removing  the  children  to  a  sanatorium  or 
removing  the  patient  from  the  home;  that  is  what  we  in  Washington  are  ad- 
vocating among  the  poorer  classes.  We  want  a  law  to  enable  us  to  take  the 
patient  away  from  the  home  surroundings,  where  children  are  so  constantly 
infected.  In  discussing  this  subject  recently  at  a  meeting  of  our  local  tubercu- 
losis association,  one  of  our  physicians  reported  a  case  of  four  infants,  the  chil- 
dren of  one  tuberculous  mother,  dying  in  succession  from  tuberculous  menin- 
gitis. Now  certainly  when  we  have  such  facts  as  that  and  when  we  know  that 
in  tuberculosis  the  infection  usually  occurs  during  childhood,  it  seems  to  me 
the  time  has  come  when  we  should  insist  that  some  measures  be  taken  to  remove 
these  dangerous  patients,  particularly  among  the  poorer  classes,  where  they 
cannot  have  a  room  of  their  own  and  a  nurse  of  their  own  and  all  proper  care 
to  remove  them  to  a  suitable  sanatorium  where  their  chances  for  recovery  are 
better  and  where  the  danger  to  the  young  people  in  the  family  is  removed. 
For  the  prevention  of  this  infectious  disease  I  think  it  is  essential  that  something 
of  this  kind  shall  be  done  or  we  will  continue  to  keep  up  a  constant  succession 
of  cases  until  we  have  learned  this  lesson. 

Dr.  Henry  S.  Goodall,  Lake  Kushaqua,  N.  Y:  I  cannot  say  very 
much  about  infants  because  I  see  very  few  of  them,  but  speaking  from  my 
observation  of  children  a  little  older  than  that,  I  would  say  that  it  seems  to 
me  that  as  long  as  these  children  show  nothing  but  a  tuberculin  reaction,  or  as 
long  as  they  show  nothing  but  a  tuberculin  reaction  plus  involvement  of  in- 
ternal or  external  lymphatic  glands,  with  or  without  the  temperature  between 
99°  and  100°  F.,  the  prognosis  is  very  good  in  nearly  all  of  them.  The  minute 
they  begin  to  show  any  involvement  of  the  lungs,  however,  the  prognosis  is 
worse.  Where  there  is  a  small  amount  of  lung  involvement,  my  experience 
is  that  they  do  very  well  indeed;  on  the  other  hand,  if  the  involvement  becomes 
extensive,  they  do  much  worse  than  adults.  The  temperature  of  these  chil- 
dren is  of  a  great  deal  of  importance.  We  have  a  great  many  who  will  have  a 
slight  temperature  that  will  run  between  99°  and  100°  F. ;  at  first  it  will  run 
that  every  day,  and  little  by  little  it  drops  off.  If  you  can  keep  those  children 
until  they  have  entirely  lost  that  temperature  and  have  been  normal  two  or 
three  months,  they  will  stay  well  afterward  better  than  they  would  if  they 
had  gone  home  with  that  temperature.  Even  though  it  be  small  and  only 
occasional,  a  rise  of  temperature  is  of  very  great  importance  in  estimating  the 
probable  outcome  of  tuberculosis  in  children. 

Dr.  S.  A.  Knopf,  New  York:  I  would  like  to  ask  Dr.  Hess  whether  he 
believes  the  tuberculin  test  is  an  infallible  evidence  of  tuberculosis  in  children 
under  five  years  of  age?    I  wonder  if  we  would  make  a  routine  von  Pirquet  in 
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every  child  born,  whether  we  wouldn't  get  a  good  many  more  reactions  than 
when  it  is  made  only  in  those  cases  where  tuberculosis  is  expected? 

Question  from  the  Floor:  I  should  like  to  ask  Dr.  Hess  if,  in  early 
years,  we  should  not  make  the  distinction  between  an  infection  and  a  disease? 

The  Chairman:  I  think  what  the  gentleman  has  just  said  is  very  important, 
and  that  is  why  I  asked  Dr.  Hess  if  the  cutaneous  reaction  was  the  only  evi- 
dence of  tuberculous  infection.  It  is  most  important  in  all  discussions  to  draw 
a  very  sharp  distinction  between  tuberculous  infection  and  the  clinical  mani- 
festations of  tuberculous  infection,  which  constitute  disease.  I  think  the  dis- 
cussion has  brought  out  the  difference  very  well.  Dr.  Hess  has  shown  that  if 
infection  as  indicated  by  the  von  Pirquet  reaction  or  any  other  reaction  that 
shows  hypersensitiveness  to  tuberculin  is  unaccompanied  by  other  clinical 
symptoms,  then  the  outlook  is  very  good.  It  is  equally  true  that  when  in 
children  you  see  manifest  evidences  of  infection,  particularly  when  the  lungs 
are  involved,  the  outlook  is  certainly  very  grave. 

Dr.  Hess:  As  I  said  before  reading  my  paper,  the  proper  title  of  the 
paper  was  the  Prognosis  of  Tuberculous  Infection  in  Infants.  I  particularly 
mention  the  word  "infection,"  in  contradistinction  to  "tuberculous  disease"; 
as  regards  infants,  the  idea  has  been  and  is,  as  we  see  from  reading  the  recent 
literature, — I  am  just  thinking  of  an  article  by  Shelbe  that  covers  the  literature 
very  well, — that  infection  in  infants,  especially  under  one  year  of  age,  is  almost 
synon>Tnous  with  clinical  tuberculosis.  He  speaks  of  the  ominous  first  four 
years  of  life,  and  shares  the  general  opinion  that,  if  an  infant  is  infected,  there 
is  no  such  thing  as  latency,  but  that  the  process  always  develops  into  a  disease. 
Of  course,  that  is  not  true  of  the  older  children  to  whom  Dr.  Goodall  refers. 
Now  as  regards  the  comparison  of  the  von  Pirquet  reaction  with  the  patho- 
logical findings,  I  think  that  has  been  settled  some  years  ago  by  the  large  ana- 
tomical material  in  the  pathological  laboratory  of  Vienna  by  Hamberger.  He 
showed  that  although  there  are  some  differences,  the  pathological  findings  and 
the  von  Pirquet  reactions  agreed  in  about  99  per  cent,  of  the  cases.  I  have  had 
it  happen  to  me  during  the  winter  that  a  single  tuberculosis  focus  was  found 
and  the  von  Pirquet  reaction  was  negative,  but  I  think  it  agrees  in  99  per  cent, 
of  the  cases,  just  as  has  been  shown  here  by  the  statistics  of  the  department 
of  agriculture  in  Washington,  that  the  tuberculin  reaction  agrees  in  about 
99  per  cent,  of  the  cases  in  animals.  We  cannot,  just  because  it  does  not  agree 
in  every  case,  consider  that  the  two  should  not  be  considered  clinically  as  being 
coexistent. 

The  Chairman:  Does  that  answer  your  question  satisfactorily,  Dr.  Knopf? 

Dr.  Blnopf :   It  does. 


A  SCHEME  FOR  PROMOTING  EFFICIENCY  IN  STATE 

SANATORIA 

By  Walter  C.  Bailey,  M.D. 

Boston 

AND  Carl  C.  MacCorison,  M.D. 

North  Wilmington,  Mass. 


Any  one  who  examines  intelligently  and  at  close  range  the  work  of  a  large 
State  sanatorium  must  feel  discouraged  at  the  attitude  of  many  of  the  patients 
and  the  consequent  slight  impression  that  the  earnest  efforts  of  physicians  and 
nurses  make  upon  them  in  any  permanent  way  for  their  own  cure  and  for  their 
enlistment  in  the  anti-tuberculosis  crusade.  In  one  of  our  institutions  that  we 
studied  particularly,  not  only  was  there  almost  no  co-operation  on  the  part  of 
the  patients,  but  an  actual  systematized  antagonism  against  the  efforts  of  the 
physician  was  found  to  exist.  This  spirit  had  become  so  strong  that  any 
patient  who  evinced  any  desire  to  aid  the  management  was  made  an  object  of 
abuse  and  hazing.  This  state  of  affairs  naturally  wrecked  the  efficiency  of  the 
work  and  was  most  discouraging  to  the  physicians  who  saw  their  painstaking 
work  being  wasted. 

First  came  the  determination  to  put  an  end  to  this  conaition  of  affairs  and 
second  a  search  for  a  fundamental  working  scheme.  This  finally  evolved  from 
an  optimistic  trust  in  human  nature,  and  the  belief  that  there  was  resident  in 
the  majority  of  these  patients  gratitude,  loyalty,  and  a  desire  to  help  themselves 
and  others.  Our  efforts  were  then  focused  toward  crystallizing  these  attributes 
and  making  them  a  potent  force.  Viewing  the  anti-tuberculosis  movement  as  a 
propaganda,  a  great  social  movement,  it  was  realized  that  most  of  the  work 
done  up  to  the  present  time  had  been  done  by  the  educated  classes  and  had 
been  forced  on  the  mass  of  the  people  who  furnished  the  bulk  of  the  cases. 

Now,  no  great  movement  of  this  kind  has  succeeded  until  the  mass  of  the 
people  themselves  took  hold  of  it;  and  with  this  as  a  starting-point,  it  was  de- 
termined to  present  this  view  at  a  meeting  between  the  trustees  and  the  pa- 
tients and  to  explain  to  them  that  the  trustees  were  no  longer  going  to  take  the 
responsibility  for  their  cure,  and  that  the  responsibility  was  going  to  be  placed 
where  it  belonged,  on  the  patients  themselves,  we  simply  providing  them  with 
every  facility  for  taking  the  cure,  and  with  expert  medical  advice  and  care. 

Furthermore,  as  an  aid  to  them  in  this  task,  the  patients  were  to  divide 
themselves  into  two  voluntary  classes.  The  first  was  to  be  called  the  "  sana- 
torium class,"  and  here  would  group  themselves  those  patients  who  really 
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wished  to  get  well,  who  would  co-operate  with  and  aid  the  sanatorium  manage- 
ment in  every  way,  who  would  help  others  in  the  institution,  and  who,  when 
they  left,  would  still  keep  up  the  fight  and  would  get  their  societies  and  unions 
to  study  the  problem  and  help  to  solve  it.  In  the  other  class,  to  be  called  the 
"hospital  class,"  were  those  who  did  not  care  particularly  about  their  own 
health  or  that  of  others,  who  did  not  care  to  obey  rules,  who  did  not  want  to 
co-operate,  but  simply  used  the  sanatorium  as  a  boarding-house.  They  were 
told  that  the  regime  for  the  sanatorium  class  was  to  be  a  strict  one;  but  that  the 
results  would  prove  that  it  was  for  their  benefit,  and  that  from  time  to  time  the 
gain  of  those  in  the  sanatorium  class  over  those  in  the  hospital  class  would  be 
tabulated  and  furnished  to  the  patients. 

Furthermore,  by  this  scheme  the  difficult  question  of  discipline  was  made 
automatic;  for  if  a  patient  in  the  sanatorium  class  broke  a  rule,  he  dumped 
himself  automatically  into  the  hospital  class  without  any  action  by  the  superin- 
tendent. If  those  in  the  hospital  class  broke  important  rules  flagrantly,  they 
automatically  dumped  themselves  out  of  the  institution. 

Moreover,  if  friends  of  patients  complained  that  their  brother,  or  sister,  or 
cousin,  was  dissatisfied  and  was  not  doing  well,  we  could  turn  to  the  record  and 
explain  why,  because  most  of  these  cases  would  be  found  in  the  hospital  class. 

Lastly,  by  this  method  we  can  compile  statistics  from  our  sanatorium  class 
patients  as  to  what  State  Sanatorium  treatment  can  accomplish  as  distinct 
from  the  boarding-house  treatment  received  by  the  hospital  class. 

This  system  was  inaugurated  at  the  North  Reading  Sanatorium  last  June 
and  more  recently  in  the  other  State  sanatoria.  I  will  speak  only  of  the  results 
at  North  Reading,  as  the  figures  there  are  large  enough  for  conclusions,  and  time 
enough  has  elapsed  to  allow  of  judgment  on  the  system.  The  immediate  re- 
sults noted  following  the  inauguration  of  this  plan  were  decrease  in  hemorrhages, 
pleurisies,  and  fevers,  with  attendant  falling-off  in  orders  for  medicines,  special 
diets,  and  raw  eggs.  There  was  also  a  marked  decrease  in  the  number  of  need- 
less complaints  and  faultfindings;  in  short,  there  was  established  an  esprit  de 
corps.  There  followed  week  by  week  a  marked  increase  in  amount  of  weight 
gained,  until  the  record  for  all  the  years  has  been  surpassed  by  many  hundred 
pounds.  Another  proof  of  the  efficacy  of  this  system  is  found  in  the  figures 
obtained  from  a  census  taken  in  one  of  our  sanatoria  as  of  April  15,  1914.  On 
that  date  there  were  in  the  sanatorium  195  patients — 107  men,  88  women.  Of 
this  number,  64  men  were  in  the  sanatorium  class  and  53  women.  On  this  date, 
55  per  cent,  of  the  total  number  of  men  were  classified  as  "improving";  and 
of  this  latter  number,  46  per  cent,  were  in  the  sanatorium  class,  9  per  cent,  in 
the  hospital  class.  Of  the  women,  54  per  cent,  show  improvement,  and  of  this 
number  50  per  cent,  were  in  the  sanatorium  class  and  4  per  cent,  in  the  hospital 
class. 

The  testimony  of  the  officials  who  were  pessimistic  at  first  is  entirely  and 
enthusiastically  in  favor  of  this  system.  As  a  logical  result,  there  might  well 
be  a  complete  separation  of  the  two  classes  with  the  expensive  care  focused  on 
the  members  of  the  sanatoriiun  class,  and  the  other  class  considered  as  in  a 
segregation  camp. 
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DISCUSSION  ON  PAPER  BY  DRS.  BAILEY  AND  MacCORISON 

Dr.  S.  A.  Knopf,  New  York:  I  am  not,  strictly  speaking,  a  sanatorium  man, 
but  I  think  we  have  received  some  most  valuable  suggestions  and  I  shall  take 
some  of  them  home  with  me  for  the  management  of  my  unmanageable  cases  at 
Riverside.  I  think  that  to  reward  the  patient  who  does  his  duty  and  to  seem 
to  neglect  the  one  who  does  not  is  about  as  good  a  disciplining  measure  as  we 
can  have  in  an  institution.  It  seems  that  a  silent  reproach  to  the  disobedient 
one  and  a  very  laudable  encouragement  for  the  patient  who  does  his  duty  to- 
ward himself  and  his  fellow-patients  and  the  physician,  is  the  best  policy. 

Dr.  Horace  J.  Howk,  Wilton,  N.  Y. :  It  seems  to  me  that  this  is  in  a 
measure  a  question  that  ought  to  be  considered  most  seriously.  People  with 
tuberculosis  are  at  least  in  a  pretty  serious  condition.  I  don't  know  of  any 
other  disease  in  which  we  would  allow  a  patient  to  choose  the  type  of  treat- 
ment he  is  to  have.  It  seems  to  me,  as  medical  men  it  is  our  duty  to  outline 
the  treatment  and  see  that  the  patient  follows  it.  I  hardly  see  how  we  can 
neglect  that  duty.  I  would  like  to  ask  how  they  get  around  that  over  at 
North  Reading? 

The  Chairman :  I  would  like  to  ask  Dr.  Bailey  if  he  finds  that,  as  the  disease 
advances  and  the  patients  become  sicker,  they  are  less  tractable  and  more  likely 
to  complain  than  the  earlier  cases?  If  that  were  so,  it  would  throw  the  unfavor- 
able cases,  in  a  measure,  automatically  into  the  hospital  group  and  make  a 
worse  showing  in  that  way. 

Dr.  Bailey:  No,  in  fact  we  have  many  bed  patients  in  the  sanatorium 
class.  It  is  not  a  question  of  whether  the  disease  is  progressive  or  not — it  is  a 
matter  of  the  attitude  of  the  patients  toward  the  physicians,  as  to  whether  they 
want  to  co-operate  and  help  themselves  as  much  as  possible. 

In  reply  to  the  question  of  Dr.  Howk  I  can  only  say  that  this  scheme  was 
tried  because  we  had  experienced  a  failure  under  the  old  regime  of  making  hard 
and  fast  rules  and  trying  to  force  patients  to  obey  them.  As  we  have  no  legal 
control  over  the  patients,  they  are  at  liberty  to  leave  at  any  time  and  discipline 
is  very  difficult.  Naturally,  we  can  discharge  patients  for  breach  of  discipline, 
but  that  is  defeating  our  own  cause,  as  they  go  back  to  the  families  and  com- 
munities and  become  foci  of  infection. 


ARTIFICIAL  PNEUMOTHORAX 

WITH  REPORT  OF  GAS  ANALYSES  AND  EXPERIMENTS  TO 
DETERMINE  THE  USE  OF  AIR  OR  NITROGEN 

By  Gerald  B.  Webb,  M.D.,  G.  Burton  Gilbert,  M.D.,  T.  L.  James,  M.D., 
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The  present  report  will  deal  first  with  our  experiences  and  results  with 
artificial  pneumothorax,  and  second  with  a  series  of  gas  analyses  and  animal 
experiments  in  regard  to  the  use  of  air  or  nitrogen. 

During  the  past  two  years  the  attempt  has  been  made  to  produce  an  arti- 
ficial pneumothorax  in  83  patients  with  advanced  pulmonary  tuberculosis. 
In  two  cases  the  method  of  Brauer  was  attempted,  in  all  others  that  of  Forlanini. 

The  apparatus  and  method  of  procedure  were  practically  similar  to  those 
so  well  described  by  Robinson^  and  Floyd  and  by  Hamman^  and  Sloan ;  there- 
fore it  will  not  be  necessary  to  give  the  details  here. 

For  the  most  part,  atmospheric  air  passed  through  sterile  cotton  filters 
has  been  the  gas  used.  However,  a  series  of  cases  was  treated  with  nitrogen 
for  purposes  of  comparison,  as  will  be  shown  in  the  latter  half  of  this  paper. 
Adrenalin  and  novocain  were  used  in  producing  local  anesthesia. 

For  convenience  of  analysis  the  cases  may  be  divided  into  the  following 
groups: 

I.  Complete  failure  to  find  the  pleural  space  (owing  to  extensive  adhesions), 

21  cases. 
11.  Advanced  cases,  usually  with  cavity.     Involvement  of  other  lung  not 
serious,  25  cases. 

(a)  Remarkable  benefit,  loss,  fever,  sputum,  cough,  etc.,  18. 

(b)  Some  general  benefit,  6. 

(c)  Very  slight  benefit,  i. 

(d)  No  benefit  whatever,  o. 

III.  Far  advanced.     Other  lung  involvement  more  serious,  29  cases. 

(a)  Great  benefit,  7. 

(b)  Fair  degree  of  benefit,  5. 

(c)  Very  slight  benefit,  8. 

(d)  No  benefit  whatever,  9. 
IV.  For  hemorrhages. 

(a)  Hemorrhages  ceased,  but  patient  died  later  of  other  complications. 

(b)  Completely  successful. 

(c)  Hemorrhages  ceased,  although  very  little  collapse  was  obtained. 
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V.  Lung  abscesses  (secondary  to  foreign  body),  2  cases, 
(i)  Apparent  complete  cure. 
(2)  Death  due  to  bad  general  condition. 
VI.  Lung  tumor  (for  diagnosis  and  relief  of  pain),  i  case. 
VII.  Brauer  method  used  after  failure  of  Forlanini  method,  2  cases. 
(i)  No  benefit. 
(2)  Some  slight  benefit. 
Collapse  in  each  case  only  partial. 

The  following  incidents  in  this  series  of  cases  would  seem  of  interest  and  im- 
portance: 

1.  In  two  cases  which  were  considered  for  pneumothorax  treatment  the 
a;-ray  examination  revealed  a  mistake  in  the  physical  diagnosis.  In  each  case 
what  had  been  considered  an  apical  cavity  was  shown  on  the  plates  to  be  the 
trachea  pulled  to  one  side  by  apical  fibrosis. 

2.  Retraction  of  the  trachea  to  one  side  may  signify  adhesions  at  the  apex 
which  will  prevent  collapse  of  that  part  of  the  lung  should  the  remedy  of  pneu- 
mothorax be  applied. 

3.  Within  twenty-four  hours  of  the  first  application  of  pneumothorax 
spontaneous  and  complete  pneumothorax  followed  in  three  patients,  one  in 
class  II  and  two  in  class  III.  In  no  case,  however,  did  this  accident  result 
fatally,  although  for  a  short  time  dangerous  and  alarming  symptoms  were 
present.  We  feel  that  this  is  a  possible  danger  hitherto  not  sufficiently  empha- 
sized. 

4.  In  the  series  the  left  lung  much  more  frequently  needed  collapsing  than 
the  right. 

5.  Three  brothers  had  their  left  lungs  successfully  collapsed. 

6.  In  one  patient  with  severe  paroxysmal  coughing  the  left  lung  was  col- 
lapsed, with  the  exception  of  the  cavity,  which  was  located  in  the  lower  part  of 
the  upper  lobe. 

7.  This  patient  later  broke  two  ribs  on  the  collapsed  side  as  a  result  of  his 
violent  cough. 

8.  All  cases  should  be  handled  at  first  like  typhoid  cases. 

9.  Over  900  injections  of  gas  or  air  have  been  safely  given. 

10.  No  case  of  so-called  pleural  reflex  has  been  encountered. 

11.  A  slight  case  of  air  embolism  probably  occurred  once.  During  a  re- 
filling, the  patient  turned  slightly  to  observe  the  manometer.  Unconsciousness 
and  stertorous  breathing  occurred  for  a  few  moments.  The  next  day  a  tran- 
sient weakness  of  one  hand  was  noticed. 

12.  An  appreciable  amount  of  fluid  developed  in  10  cases,  or  16  per  cent. 
This  was  partly  withdrawn  in  several  cases  on  several  occasions,  and  usually 
lessened  or  disappeared.     The  fluid  appeared  late  in  the  treatment. 

13.  The  fluid  became  purulent,  but  culturally  sterile,  in  three  of  these 
cases.  Two  of  these  were  patients  in  whom  the  pneumothorax  failed  to  give 
benefit  and  had  been  given  up. 

14.  Two  cases  who  refused  the  application  of  pneumothorax,  and  whose 
conditions  seemed  hopeless  without  attempting  this  remedy,  and  two  cases  in 
which  we  were  unable  to  induce  it,  are  now  in  excellent  condition,  walking 
several  miles  a  day,  and  with  almost  complete  absence  of  expectoration. 

15.  Conclusions  in  regard  to  the  amount  of  collapse  of  the  affected  lung  can 
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frequently  be  drawn  by  careful  attention  to  the  amount  of  sputum,  the  tempera- 
ture, the  pulse,  and  the  physical  examination,  without  the  employment  of  the 
.v-ray.  The  A;-ray  has  been  of  scarcely  any  value  in  predicting  the  absence  of 
adhesions  or  the  possibility  of  collapse. 

16.  Experience  has  shown  us  that  the  compression  should  be  kept  up  for 
probably  several  years.  One  patient  after  apparently  complete  recovery  for 
two  years  began  to  have  fever  again  as  a  result  of  too  infrequent  recompres- 
sion. 

CONCLUSIONS 

The  procedure  of  artificial  pneumothorax  is  of  undoubted  value  in  many 
advanced  cases  of  piilmonary  tuberculosis.  The  dangers  in  its  application  with 
proper  precautions  would  seem  negligible,  except  as  stated  in  item  3  above. 
The  necessity  for  keeping  up  the  compression  over  a  long  period  of  time  is  a 
serious  drawback,  as  is  also  the  possible  annoyance  to  the  patient  of  the  de- 
velopment of  fluid.  For  the  present,  every  known  method  should  be  very 
thoroughly  tried  out  before  suggesting  pneumothorax  to  our  patients. 

In  May,  191 2,  J.  S.  Haldane,  the  Oxford  physiologist,  expressed  the  opinion 
to  one  of  us  that  the  use  of  nitrogen,  as  advocated  for  artificial  pneumothorax, 
could  have  little,  if  any,  advantage  over  the  use  of  air,  because  in  either  case 
diffusion  of  gases  would  so  rapidly  occur. 

Little  can  be  found  in  the  literature  regarding  the  analyses  of  the  gaseous 
contents  of  the  chest  in  cases  of  artificial  pneumothorax,  and  the  employment 
of  nitrogen  instead  of  atmospheric  air  would  seem  to  be  based  on  theoretical 
rather  than  experimental  grounds. 

Wells  states  that  when  air  enters  a  closed  pleural  cavity  and  no  effusion 
follows,  it  is  slowly  absorbed.  At  first  there  is  a  rapid  absorption  of  oxygen, 
which  is  partly  replaced  by  CO2,  with  a  resulting  relative  increase  in  nitrogen. 
Ordinarily,  the  entrance  of  air  into  the  pleural  cavity  is  followed  by  an  effusion, 
either  serous  or  purulent,  which  may  modify  the  composition  of  the  gases. 
Purulent  pneiunothorax  generally  shows  more  CO2  than  the  serous  form. 

Hamman  states  that  the  normal  pleural  cavity  absorbs  from  80  to  100  c.c. 
nitrogen  per  day;  after  the  pneumothorax  has  existed  for  some  months  it 
absorbs  from  25  to  50  c.c. 

Tobiesen  has  published  a  few  gas  analyses,  and  in  a  very  interesting  paper 
has  given  a  short  historical  sketch  which  we  briefly  abstract. 

In  1805  Itart  described  the  pathological  condition  of  pneumothorax  and 
gave  it  the  present  name. 

In  1823  Davy  for  the  first  time  analyzed  pneumothorax  air  from  a  patient. 
He  also  injected  air  into  the  pleural  cavity  of  animals,  and  then  withdrew 
samples  and  analyzed  them.  He  found  that  oxygen  became  absorbed  and  that 
carbon  dioxid  diffused  out  into  the  pleural  space. 

Demarquay  and  Leconte  were  able  to  decide  by  gas  examinations  whether 
spontaneous  pneumothorax  cases  were  "open"  or  "closed."  They  state  that 
nitrogen  is  slowly  absorbed  by  the  pleural  wall. 

Tobiesen  reports  16  gas  analyses  in  7  cases  of  spontaneous  pneumothorax, 
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5  analyses  in  3  cases  of  artificial  pneumothorax  induced  by  atmospheric  air, 
and  6  analyses  in  3  cases  induced  by  nitrogen  gas. 

The  nitrogen  gas  employed  yielded  the  following  analyses: 

02  =  4.31  per  cent.;  CO2  =  0.62  per  cent.;  N  =  95.07  per  cent. 

The  accompanying  chart  depicts  Tobiesen's  results: 
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90.18 

Case  XII. 

{2 

(?) 

14 

500 

2.82 

6.98 

90.20 

Case  XIII 

..1 

1260 

3 

320 

1.96 

7.14 

90.90 

2060 

5 

400 

1.66 

7.39 

90.95 

On  analyzing  these  figures,  little  difference  can  be  detected  in  favor  of 
nitrogen;  in  fact,  the  amount  of  nitrogen  determined  in  the  cases  in  which  air 
had  been  employed  reads  the  higher. 

It  seemed  to  us  worth  while,  therefore,  especially  in  consideration  of  Hal- 
dane's  unusual  knowledge  regarding  the  lungs  and  gaseous  diffusion,  to  carry 
out  a  series  of  analyses  with  patients  undergoing  treatment  by  the  application 
of  artificial  pneumothorax. 

From  the  first  it  was  realized  that  it  would  be  impossible  to  regain  and  meas- 
ure the  whole  amount  of  gas  injected  in  patients,  and  the  final  proof,  therefore, 
of  any  advantage  of  nitrogen  gas  over  atmospheric  air  might  be  lacking.  We 
foresaw  that  simple  analyses  of  the  samples  withdrawn  from  the  pleural  space 
could  yield  only  indirect  and  incomplete  evidence. 

The  first  gas  analyses  were  made  with  samples  obtained  from  a  large 
dog  in  which  artificial  pneumothorax  had  been  induced  with  nitrogen  with- 
drawn from  a  cylinder  obtained  from  a  commercial  house. 

The  results*  of  the  analysis  of  this  so-called  pure  nitrogen  obtained  directly 
from  the  cylinder  were  startling : 

Oi  =  13.98;  C02  =  nil;  N  =  86.02 

EXPERIMENT  ON  LARGE  DOG 

3-23-13 400  c.c.  above  gas  injected. 

3-24^13.     30  c.c.  removed,  yielding 500  c.c.      "         "       " 

02  =  14.5;  C02  =  trace;  N  =  85.5. 
3-25-13.    35  c.c.  removed,  yielding 700  c.c.      " 

02  =  15.06;  C02  =  3.74;  N  =  81.2. 
3-28-13.    35  c.c.  removed,  yielding 

02=10.42;  CO2  =  5.70;  N  =  83.88. 

*  Haldane  and  his  co-workers  had  a  similar  experience  with  commercial  oxygen  during 
their  expedition  to  Pike's  Peak  in  1912. 
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This  experiment  clearly  showed  that  CO2  was  gradually  diffused  out  into 
pleural  space. 

We  now  decided  to  manufacture  our  own  nitrogen,  and  the  following  method 
was  employed — a  method  which  is  convenient,  cheap,  and  productive  of  gas 
in  a  very  pure  form:  Two  parts  of  a  40  per  cent,  solution  of  sodium  nitrite 
(NaNOo)  are  mLxed  with  three  parts  each  of  a  20  per  cent,  solution  of  ammo- 
nium sulphate  ((NH4)2S04)  and  a  20  per  cent,  solution  of  potassium  dichro- 
mate  (K2Cr207).  This  is  heated  gently  and  passed  through  a  potassium  py- 
rogallate  solution,  and  through  sulphuric  acid,  and  collected  by  displacement 
of  water. 

As  will  be  seen  by  the  charts,  we  were  enabled  to  procure,  by  this  means, 
nitrogen  about  99  per  cent.  pure. 

In  a  few  cases  we  used  oxygen  for  the  production  of  pneumothorax. 

The  method  used  for  preparing  oxygen  was  to  mix  four  parts  potassium 
chlorate  with  one  part  manganese  oxide.  This  is  heated  slowly  in  a  test-tube 
and  collected  by  displacement  of  water. 

A  series  of  patients  treated  with  nitrogen  were  now  compared  with  a  series 
of  patients  treated  with  air.     The  method  of  procedure  was  as  follows: 

The  samples  of  the  gas  mixtures  were  always  withdrawn  from  the  thorax 
before  introducing  a  fresh  supply.  The  needle  having  been  inserted  as  usual 
and  the  oscillations  obtained,  the  tube  to  the  bottle  containing  the  air,  or  gas, 
to  be  injected  was  clamped  off  close  to  the  needle;  and  the  gas  sampling  tube, 
attached  to  the  other  projection  of  the  needle,  could  be  opened  by  a  stop-cock. 
The  sampUng  tube  had  a  capacity  of  about  30  c.c.  and  was  provided  at  each 
end  with  a  two-way  stop-cock.  The  tube  was  previously  completely  filled 
with  mercury  and  the  gas  drawn  from  the  pleural  cavity  into  the  gas  receiver 
by  allowing  the  mercury  to  escape  through  the  lower  end  of  the  tube. 

The  sample  thus  obtained  was  analyzed  with  the  smaller  Haldane  gas 
analysis  apparatus  described  in  Haldane's  "Methods  of  Air  Analysis,"  London, 
Charles  Griffin  &  Co.,  Ltd.,  191 2.  This  is  essentially  as  follows:  The  sample 
is  drawn  by  mercury  suction  into  a  graduated  buret  and  the  amount  of  gas  read. 
By  means  of  mercury  the  gas  is  now  forced  over  a  connecting-tube  into  a  bulb 
of  15  per  cent,  caustic  potash,  which  absorbs  the  carbon  dioxid.  The  difference 
is  now  read  on  the  graduated  buret  and  the  percentage  of  CO2  thus  obtained. 
The  gas  is  then  run  over  into  a  bulb  containing  a  10  per  cent,  solution  of  potas- 
sium pyrogallate  which  absorbs  the  oxygen. 

The  difference  between  the  amount  left  after  absorption  of  CO2  and  the 
amount  now  left  is  the  quantity  of  oxygen  in  the  sample. 

For  all  practical  purposes  the  remaining  gas  may  be  considered  nitrogen. 

The  following  charts  typify  individual  cases  treated  with  nitrogen  gas  and 
with  atmospheric  air: 
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Analysis  of  Gas 

Analysis  of  Gas 

Pressure  in 

Injec- 

Amount 

Removed 

Given 

Centimeters 
OF  Water 

Date 

tion 
No. 

Given 

0. 

CO, 

N 

0. 

CO, 

N 

Before 

After 

Case  No.  51 

9-20-13 

1 

400 

4.25 

1.64194.11 

-2 

-2 

Nitrogen  gas 

9-22-13 

2 

600 

8.66 

6.5584.79 

0.15 

0.52  99.33 

-2 

-1 

9-24-13 

3 

700 

4.08 

6.7488.58 

0.15 

0.92  98.92 

0 

+  1 

9-29-13 

4 

800 

3.08 

7.26189.66 

0.1 

0.61  99.29 

0 

+  1 

10-  6-13 

5 

300 

1.91 

8.11 

89.98 

.31 

1.13 

98.56 

0 

+2 

10-15-13 

6 

400 

1.31 

9.02 

89.67 

2.75 

0.41 

96.84 

0 

+3 

10-31-13 

7 

800 

1.52 

8.01 

90.47 

0 

+4 

Case  No.  52 

10-14-13 

1 

500 

0.61 

0.72 

98.67 

2 

0 

Nitrogen  gas 

10-18-13 

2 

600 

4.84 

7.33 

87.03 

-2 

-2 

10-22-13 

3 

700 

4.81 

6.57 

88.62 

6.10 

0.82 

-1 

+4 

10-28-13 

4 

600 

0 

+4 

11-  2-13 

5 

700 

3.67 

5.96 

90.37 

+  1 

+5 

11-  7-13 

6 

1,200 

3.75 

7.11 

89.14 

y^ 

+7 

11-12-13 

7 

600 

+1 

+7 

11-17-13 

8 

500 

3.70 

6.41 

89.89 

+4 

+9 

11-24-13 

9 

600 

4.39 

6.65 

88.96 

+3 

+7 

12-  6-13 

10 

800 

3.97 

6.16 

89.87 

+2 

+7 

Case  54 

10-15-13 

1 

300 

-6 

-2 

Nitrogen  gas 

10-17-13 
10-21-13 

2 
3 

500 
800 

2".44 

7.15 

90.41 

2.75 

0.61 

96.64 

-4 
-2 

-2 

+2 

10-28-13 

4 

800 

1.46 

9.56  88.98 

-2 

+2 

11-  3-13 

5 

750 

0.80 

10.0389.17 

-3 

+3 

11-  8-13 

6 

900 

0.70  10.53  88.77 

0 

+5 

11-13-13 

7 

1,000 

0.71 

9.85  89.44 

+2 

+6 

11-22-13 

8 

800 

1.11 

9.61  89.28 

+2 

+6 

12-11-13 

9 

Case  44 

6-30-13 

1 

350 

20.93 

.03 

79.04 

-3 

-3 

Atmospheric  air 

7-  2-13 

2 

200 

5".63 

6.18  88.19 

0 

+1 

7-  5-13 

3 

400 

4.66 

6.07  89.27 

-1 

+2 

7-  9-13 

4 

400 

3.07 

7.23 

89.70 

0 

+3 

7-15-13 

5 

600 

2.09 

7.63 

90.28 

-1 

+3 

7-22-13 

6 

650 

2.12 

8.16 

89.72 

-1 

+4 

7-30-13 

7 

600 

2.79 

7.84 

89.87 

-1 

+3 

8-  8-13 

8 

700 

2.86 

8.29 

88.85 

-1 

+4 

8-18-13 

9 

600 

1.45 

8.83 

89.72 

-2 

+3 

8-28-13 

10 

650 

1.80 

8.84 

89.36 

-1 

+4 

9-11-13 

11 

650 

1.67 

8.79 

89.54 

" 

-1 

+4 

Case  46 

7-15-13 

1 

150 

20.93 

.03 

79.04 

-2 

-2 

Atmospheric  air 

7-17-13 

2 

200 

5.07 

8.44 

86.49 

-2 

0 

7-19-13 

3 

300 

-2 

0 

7-22-13 

4 

450 

3'.85 

6.63 

89.52 

-1 

+  1 

7-26-13 

5 

500 

-1 

+3 

8-12-12 

6 

600 

2".55 

7.60 

89.85 

-1 

+5 

8-11-13 

7 

900 

2.22 

7.51 

90.27 

-1 

+6 

8-21-13 

8 

800 

2.60 

2.85 

90.55 

-1 

+5 

Case  47 

8-16-13 

1 

200 

20.93 

.03 

79.04 

-2 

-2 

Atmospheric  air 

7-17-13 

2 

300 

7.92 

6.85 

85.23 

-3 

0 

7-18-13 

3 

500 

6.64 

7.82 

85.54 

-2 

0. 

7-21-13 

4 

800 

4.17 

7.08 

88.75 

-2 

+  1 

7-26-13 

5 

800 

2.15 

7.83 

90.02 

-1 

+1 

8-  2-13 

6 

1,000 

2.31 

7.47 

90.22 

0 

+2 

8-11-13 

7 

1,100 

1.97 

8.00 

90.03 

-1 

+3 

8-21-13 

8 

1,250 

2.28 

8.20 

89.52 

-1 

+4 

9-  2-13 

9 

1,250 

1.86 

8.33 

89.81 

0 

+5 

9-16-13 

10 

1,400 

1.58 

8.28 

90.14 

-1 

+4 

10-  6-13 

11 

1,200 

2.35 

8.70 

88.95 

0 

+5 
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Num- 

Amount 

Days 

Amount 

Gas  Analysis 

Pressure 

Case 
No. 

Date 

ber 

OF 

Given  to 
Date  in 

Since 
Last 

Given 

IN 

Injec- 
tion 

Centi- 
meters 

Injec- 
tion 

Centi- 
meters 

CO. 

0, 

N 

Before 

After 

50 

8-16-13 

15 

800 

8.36 

3.96 

87.68 

-2 

—  5 

50 

8-27-13 

11 

1.000 

7.53 

3.05 

89.42 

-3 

-  9 

50 

9-12-13 

16 

950 

7.97 

4.73 

87.30 

-2 

-  8 

51 

9-22-13 

"2 

400 

2 

600 

6.55 

8.66 

84.79 

-2 

0 

51 

9-24-13 

3 

1,000 

2 

700 

6.74 

4.68 

88.58 

0 

-   1 

50 

9-27-13 

15 

900 

7.98 

4.61 

87.41 

0 

-  8 

50 

10-  3-13 

6 

800 

7.74 

5.06 

87.20 

-1 

-  9 

51 

9-29-13 

'4 

UOO 

5 

800 

7.26 

3.08 

.76 

0 

-  2 

51 

10-  6-13 

5 

2,500 

8 

300 

8.11 

1.91 

0 

-  2 

51 

10-15-13 

6 

2,800 

9 

400 

9.02 

1.31 

0 

-  3 

54 

10-17-13 

2 

300 

2 

500 

7.10 

2.44 

-4 

-  2 

52 

10-18-13 

3 

800 

4 

600 

7.33 

4.84 

87.83 

-2 

-  2 

52 

10-22-13 

4 

1,400 

4 

700 

6.57 

4.81 

-1 

-  4 

54 

10-28-13 

4 

7 

800 

9.56 

1.46 

88.98 

-2 

-  2 

53 

10-29-13 

3 

1^000 

7 

800 

6.54 

4.98 

-2 

-  3 

51 

10-31-13 

7 

3,200 

16 

800 

8.01 

1.52 

90.47 

0 

-  4 

52 

11-  2-13 

6 

2,700 

5 

700 

5.92 

3.67 

90.37 

-1 

—  5 

54 

11-  3-13 

5 

2,400 

6 

750 

10.03 

0.80 

89.17  i    -1 

-  3 

52 

11-  7-13 

7 

3,400 

5 

1,200 

7.11 

3.75 

89.14  '    -1 

-  7 

53 

11-  7-13 

4 

1,800 

9 

900 

6.66 

4.50 

88.84      -2 

—   5 

50 

11-  7-13 

19 

900 

7.80 

5.05 

87.15  !       0 

-  8 

54 

11-  8-13 

6 

3,150 

5 

900 

10.53 

0.70 

88.77  1       0 

-  5 

54 

11-13-13 

7 

4,050 

5 

1,000 

9.85 

0.71 

89.44  i    -2 

-  6 

52 

11-17-13 

9 

5,200 

5 

500 

6.41 

3.70 

89.89  ;    -4 

-  9 

53 

11-17-13 

5 

2,700 

10 

1,000 

4.51 

7.09 

89.40 

-3 

-10 

54 

11-22-13 

8 

5,050 

9 

800 

9.61 

1.11 

89.28 

-2 

-  6 

52 

11-24-13 

10 

5,700 

7 

600 

6.65 

4.39 

88.96 

-3 

—  7 

53 

11-29-13 

6 

3,700 

12 

650 

6.86 

5.22 

87.92 

0 

-  7 

50 

11-29-13 

22 

650 

8.05 

4.82 

87.13  !    -1 

-  8 

52 

12-  6-13 

ii 

6^300 

12 

800 

6.16 

3.97 

89.87 

-2 

-  7 

(a) 

6-29-13 

9 

4,215 

6 

350 

10.87 

1.10 

88.03 

(b) 

7-  9-13 

19 

10,445 

35 

125 

12.40 

0.419 

87.19 

(c) 

7-  9-13 

5 

1,500 

4 

580 

6.81 

2.37 

90.82 

(a) 

7-28-13 

12 

5,315 

12 

300 

10.59 

1.02 

88.39 

(c) 

7-28-13 

8 

3,280 

5 

7.28 

2.34 

90.38 

id) 

8-20-13 

4 

1,000 

6 

250 

7.43 

5.51 

87.06 

(a) 

8-20-13 

15 

6,715 

10 

400 

11.08 

trace 

88.92 

ib) 

10-  8-13 

21 

10,660 

60 

11.21 

2.58 

86.21 

(a) 

10-  8-13 

19 

7,965 

18 

500 

10.06 

1.73 

88.21 

ATMOSPHERIC  AIR  CASES 


Case 

No. 

Date 

Num- 
ber 

OF 

Injec- 
tions 

Amount 
Given  to 
Date  in 
Centi- 
meters 

Days 

Since 
Last 
Injec- 
tion 

Amount 
Given 

IN 

Centi- 
meters 

Gas  Analysis 

Pressure  in 

Centimeters 

of  Water 

CO. 

0.      !      N 

1 

Before 

After 

26 
57 
34 
42 
40 
13 

6-21-13 
6-23-13 
6-23-13 
6-24-13 
6-25-13 
6-26-13 

13 
5 

7 

5 

7 

14 

112,000 
2,050 
4,850 
1,800 
3,700 

113,000 

21 

15 

15 

7 

12 
10 

850 
900 
800 
600 
900 
1,000 

6.80 
6.35 
6.42 
6.61 
8.71 
5.31 

4.51 
4.34 
4.23 
3.46 
1.40 
7.66 

88.69 
89.31 
89.35 
89.93 
89.89 
87.03 

+  1 
-1 

0 
+  1 

0 
-8 

+  5 
+  2 
+  4 
+  2 
+  5 
+  8 
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Atmospheric  Air  Cases. — (Continued.) 


Num- 

Amount 

Date 

Amount 

Gas  Analysis 

Pressure  in 
Centimeters 

Case 

ber 

Given  to 

Since 

Given 

OF  Water 

Ko. 

Date 

OF 

Injec- 

Date in 
Centi- 

Last 
Injec- 

IN 

Centi- 

tions 

meters 

tion 

meters 

CO. 

0, 

N 

Before 

After 

41 

6-26-13 

5 

2,100 

23 

700 

7.47 

4.25 

88.28 

+  1 

+  4 

36 

^27-13 

7 

3,550 

11 

600 

8.65 

1.69 

89.66 

-1 

+  3 

19 

6-28-13 

15 

25 

350 

9.56 

1.39 

89.05 

-1 

+  10 

27 

6-30-13 

14 

7^000 

23 

300 

6.87 

2.09 

91.04 

-1 

+  12 

14 

6-30-13 

19 

10,500 

28 

300 

6.95 

4.51 

88.54 

+  2 

+  15 

21 

6-30-13 

12 

11,800 

20 

1,100 

6.73 

3.73 

89.54 

-2 

+  5 

44 

7-  2-13 

2 

350 

2 

200 

6.18 

5.63 

88.19 

0 

-   1 

33 

7-  2-13 

9 

7,800 

14 

900 

8.16 

4.33 

87.51 

4-1 

+  5 

25 

7-  3-13 

11 

37 

600 

10.13 

0.67 

89.20 

-2 

+  6 

2 

7-  3-13 

33 

800 

6.67 

3.02 

90.31 

-2 

+  10 

36 

7-  5-13 

'8 

4400 

8 

650 

9.34 

1.49 

89.17 

+  2 

+  8 

44 

7-  5-13 

3 

550 

3 

6.07 

4.66 

89.27 

-1 

+  2 

40 

7-  8-13 

8 

5,200 

13 

700 

9.31 

1.64 

89.05 

0 

+  5 

7 

7-  8-13 

15 

11,800 

40 

650 

12.59 

0.89 

86.52 

-l-l 

+  10 

22 

7-  9-13 

11 

7,700 

39 

700 

13.59 

1.12 

85.29 

-1 

+  6 

44 

7-  9-13 

4 

950 

4 

400 

7.23 

3.07 

89.70 

0 

+  3 

41 

7-11-13 

6 

2,800 

15 

700 

5.96 

6.41 

87.63 

0 

+  7 

34 

7-11-13 

8 

5,600 

18 

950 

6.52 

5.47 

88.01 

-2 

+  3 

43 

7-12-13 

23 

250 

12.50 

0.75 

86.75 

+  1 

+  7 

36 

7-13-13 

9 

4^800 

8 

650 

9.01 

1.52 

89.47 

0 

+  4 

44 

7-15-13 

5 

1,350 

6 

600 

7.63 

2.09 

90.28 

-1 

+  3 

26 

7-14-13 

14 

11,900 

23 

1,050 

7.81 

3.56 

88.63 

-2 

+  4 

46 

7-17-13 

2 

150 

2 

5.07 

8.44 

86.49 

-2 

0 

47 

7-17-13 

2 

200 

1 

300 

6.85 

7.92 

85.23 

-2 

0 

36 

7-18-13 

10 

5,450 

5 

725 

6.25 

3.56 

90.69 

-1 

+  8 

33 

7-18-13 

10 

8,700 

16 

1,000 

10.49 

3.83 

85.68 

-1 

+  7 

31 

7-18-13 

9 

6,600 

28 

1,000 

10.57 

0.56 

88.87 

-1 

+  7 

47 

7-18-13 

3 

500 

1 

500 

7.82 

6.64 

85.54 

-2 

0 

46 

7-22-13 

4 

650 

3 

450 

6.63 

3.85 

89.52 

-1 

+  1 

44 

7-22-13 

6 

1,950 

7 

650 

8.16 

2.12 

89.72 

-1 

+  4 

47 

7-21-13 

4 

1,000 

3 

800 

7.08 

4.17 

88.75 

-2 

+   1 

40 

7-24-13 

9 

5,900 

16 

800 

9.53 

1.36 

89.11 

0 

+  5 

27 

7-24-13 

15 

7,300 

24 

250 

7.37 

1.92 

90.71 

0 

+  14 

48 

7-25-13 

3 

600 

4 

600 

5.67 

6.70 

87.63 

-1 

+  3 

47 

7-26-13 

5 

1,800 

5 

800 

7.83 

2.15 

90.02 

-1 

+  1 

25 

7-27-13 

24 

700 

10.39 

1.37 

88.24 

-1 

+  6 

44 

7-30-13 

'7 

2^600 

8 

600 

7.84 

2.29 

89.87 

-1 

+  3 

21 

7-30-13 

13 

12,900 

31 

1,100 

6.46 

4.55 

88.99 

-2 

+  5 

42 

8-  1-13 

8 

3,600 

16 

900 

7.17 

2.43 

90.40 

-1 

+  6 

46 

8-  2-13 

6 

1,400 

7 

600 

7.60 

2.55 

89.85 

-1 

+  5 

40 

8-  2-13 

11 

6,700 

9 

950 

8.98 

4.03 

86.99 

-1 

+  5 

14 

8-  2-13 

20 

10,800 

33 

500 

7.61 

4.62 

87.77 

0 

+  18 

47 

8-  2-13 

6 

2,600 

7 

1,000 

7.47 

2.31 

90.22 

0 

+  2 

5 

8-  2-13 

11 

4,600 

84 

300 

13.04 

2.79 

84.17 

-6 

+  14 

7 

8-  4-13 

16 

12,450 

27 

700 

10.08 

5.64 

84.28 

-1 

+  10 

48 

8-  7-13 

5 

8 

800 

6.77 

5.76 

87.47 

0 

+  6 

44 

8-  8-13 

8 

3,200 

9 

700 

8.29 

2.86 

88.85 

-1 

+  4 

26 

8-  9-13 

15 

12,950 

26 

1,000 

8.57 

2.79 

88.64 

-2 

+  5 

24 

c 

13 

14,800 

25 

700 

6.89 

3.66 

89.45 

-3 

+  3 

46 

8-11-13 

7 

2,000 

9 

900 

7.51 

2.22 

90.27 

-1 

+  6 

47 

8-11-13 

7 

3,600 

9 

1,100 

8.00 

1.97 

90.03 

-1 

+  3 

12 

8-14^13 

14 

11,500 

75 

950 

6.26 

5.74 

88.00 

-5 

+  3 

2 

8-15-13 

43 

800 

7.55 

3.94 

88.51 

-2 

+  12 

43 

8-16-13 

36 

550 

12.83 

0.72 

86.45 

+2 

+  16 

33 

8-16-13 

li 

9^650 

29 

800 

9.30 

3.35 

87.35 

+  2 

+  7 
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Pressure  in 

Num- 

AUOUNT 

Date 

Amount 

Gas  Analysis 

Centimeters 

Case 

ber 

Given  to 

Since 

Given 

of  Water 

No. 

Date 

OF 

Injec- 

Date IN 
Centi- 

Last 
Injec- 

IN 

Centi- 

tions 

ueteks 

tion 

meters 

CO, 

0. 

N 

Before 

After 

25 

20 

600 

10.88 

trace 

89.12 

-2 

+  7 

44 

8-i8-13 

9 

3,900 

10 

600 

8.83 

1.45 

89.72 

-2 

+  3 

47 

8-21-13 

8 

4,700 

10 

1,250 

8.20 

2.28 

89.52 

-1 

+  4 

46 

8-21-13 

8 

3,100 

10 

800 

6.85 

2.60 

90.55 

-1 

+  5 

40 

8-21-13 

11 

7,050 

19 

900 

8.44 

2.24 

89.32 

-1 

+  4 

14 

8-26-13 

21 

23 

450 

8.25 

3.80 

87.95 

0 

+  18 

48 

7 

3,700 

10 

900 

6.90 

5.28 

87.82 

+  1 

+  8 

44 

8-28-13 

10 

4,500 

10 

650 

8.84 

1.80 

89.36 

-1 

+  4 

28 

11 

10,050 

35 

1,250 

11.11 

0.70 

88.19 

-2 

+  6 

47 

9-  2-13 

9 

5,950 

11 

1,250 

8.33 

1.86 

89.81 

0 

+  5 

48 

9-  6-13 

8 

4,600 

12 

800 

5.72 

8.71 

85.52 

-2 

+  5 

26 

9-  7-13 

16 

15,100 

29 

1,000 

8.66 

2.28 

89.06 

-2 

+  4 

21 

14 

12,900 

39 

1,000 

7.64 

3.24 

89.12 

-4 

+  5 

33 

9-12-13 

12 

10,450 

27 

800 

9.31 

3.60 

87.09 

-4 

+  3 

44 

11 

5,150 

15 

650 

8.79 

1.67 

89.54 

-1 

+  4 

13 

9-i8-13 

34 

700 

7.28 

4.82 

87.90 

-2 

+  6 

48 

9-19-13 

9 

5,400 

13 

650 

5.72 

6.24 

88.04 

0 

+  5 

2 

35 

700 

9.37 

2.06 

88.57 

-2 

+  14 

26 

9-20-13 

17 

16,100 

13 

650 

8.96 

1.73 

89.31 

+  1 

+  5 

40 

9-23-13 

12 

7,950 

18 

1,000 

8.59 

1.41 

90.00 

+  1 

+  4 

7 

50 

1,400 

9.07 

3.71 

87.22 

-5 

+  5 

47 

10-  6-13 

11 

8,600 

20 

1,200 

8.70 

2.35 

88.95 

0 

+  5 

56 

11-23-13 

3 

900 

3 

900 

7.43 

3.10 

89.47 

-2 

+  1 

48 

12-  2-13 

10 

5,950 

15 

600 

7.14 

3.87 

88.99 

0 

+  4 

OXYGEN  CASES 

Date 

Num- 
ber 

OF 

Amount 

Interval 

Amount 

Gas  Analysis 

Pressure 

Case 

No. 

Injec- 
tions 

Total 

Given 

CO. 

0. 

N 

Before 

After 

58 

12-  3-13 

2 

500 

2 

900 

4.16 

24.04 

71.80 

58 

12-  8-13 

3 

1,400 

5 

1,200 

4.53 

19.77 

75.70 

-3 

+  1 

58 

12-11-13 

4 

2,600 

3 

1,000 

2.64 

21.76 

75.40 

-3 

0 

59 

12-  6-13 

2 

300 

3 

500 

1.02 

15.25 

83.73 

59 

12-11-13 

3 

800 

5 

500 

6.52 

7.41 

86.07 

-5 

+  2 

Analysis  of  gas  given 96.56  pure 


These  tables  indicate  that  within  twenty-four  to  forty-eight  hours,  in  the 
nitrogen  treated  cases,  about  4  per  cent.  O2  and  about  8  per  cent.  CO?  appear 
in  the  pleural  space;  or,  in  other  words,  the  nitrogen  becomes  diluted  at  least 
10  per  cent. 

If  the  law  of  diffusion  of  gases  holds  good  in  these  cases,  then  some  of  the 
pure  nitrogen  must  diffuse  in  the  opposite  direction  into  the  gases  of  the  lungs, 
tending  to  establish  equilibrium. 

When  atmospheric  air  is  injected,  within  a  similar  period  of  time  practically 
exactly  similar  analyses  are  obtained  as  in  the  nitrogen  cases.  Therefore, 
diffusion  of  oxygen  to  at  least  15  per  cent,  has  taken  place  into  the  blood.     On 
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the  other  hand,  diffusion  of  COo  to  about  7  per  cent,  from  the  blood  and  of 
nitrogen  to  about  10  per  cent,  from  the  lung  alveolar  air  has  occurred  into  the 
pleural  space.  The  treated  lung  being  collapsed  and  compressed,  equilibrium 
is  probably  established  through  the  mediastinal  pleura  from  the  alveolar  air 
of  the  opposite  lung. 

In  fact,  the  percentages  in  the  two  types  of  cases  run  parallel  and  no  essen- 
tial difference  can  be  noted.  Those  who  analyzed  the  gas  sample  could  not  at 
any  stage  tell  whether  the  patient  had  been  treated  with  pure  nitrogen  or  pure 
air. 

Clinically,  the  amount  of  gas  necessary  to  produce  and  maintain  a  pneumo- 
thorax varied  greatly  in  individual  cases,  and  seemed  more  dependent  on  the 
size  of  the  chest,  the  extent  of  the  adhesions,  and  the  rate  of  diffusion  through 
the  tissues  of  the  individual  than  upon  the  nature  of  the  gas  given.  On  the 
whole,  it  may  have  seemed  necessary  to  use  a  trifle  less  nitrogen  than  air  to 
maintain  a  definite  positive  pressure  in  the  pleural  cavity.  Still,  in  one  pa- 
tient in  whom  pneumothorax  was  induced  and  kept  up  with  nitrogen,  we  had 
to  make  more  frequent  injections  to  keep  down  her  temperature  and  expectora- 
tion than  in  another  patient  in  the  same  house  treated  with  air  and  with  similar 
lung  involvement.  Thus  the  rapidity  of  absorption  in  each  case  seems  to  be  a 
law  unto  itself. 

The  oxygen  cases  are  especially  noteworthy  from  the  discovery  of  the  large 
addition  of  nitrogen  which  must  have  diffused  into  the  pleural  space.  Since 
blood  contains  only  a  small  percentage  of  nitrogen  (about  2.4  per  cent.),  diffu- 
sion must  take  place  between  alveolar  air  and  pleural  space  to  establish  equilib- 
rium. It  would,  therefore,  seem  certain  that  whatever  gas  is  used  for  the 
production  of  pneumothorax,  it  does  not  long  remain  pure,  for  nature  rapidly 
changes  it  until  an  analysis  yields  the  equivalent  of  alveolar  air.  At  our  eleva- 
tion (6000  feet)  alveolar  air  averages — CO2,  6  per  cent.;  O2,  14  per  cent.;  N, 
80  per  cent. 

In  general,  the  longer  the  time  between  injections,  the  higher  the  per- 
centage of  carbon  dioxid  and  the  lower  the  percentage  of  oxygen,  the  former 
tending  to  reach  10  per  cent,  and  the  latter  from  i  per  cent,  to  zero. 

For  a  series  of  crucial  experiments,  we  performed  the  operation  of  pneumo- 
thorax on  monkeys  which  had  been  used  for  experimental  tuberculous  infection. 

The  first  result  obtained  follows: 

Experiment  I. — The  right  lungs  of  two  monkeys  {Macacus  Rhesus)  of  equal 
size  and  weight  were  collapsed  under  ether,  one  with  air  and  the  other  with 
nitrogen,  as  the  figures  indicate. 

No.  I  No.  II 

First  day,  45  c.c.  air;  pressure  negative.  45  c.c.  nitrogen;  pressure  negative. 

Second  day,  80  c.c.  air;  pressure  positive.  80  c.c.  nitrogen;  pressure  positive. 

Analysis  of  nitrogen  direct  from  generator  CO2  =  0.22;  02  =  0.32;  N  =  99.46. 
Analysis  of  nitrogen  direct  from  apparatus  used  for  injection  CO2=0.83;   02  =  4.89;   N 
=  94.28. 

On  the  fourth  day  both  monkeys  were  killed.  The  right  pleural  spaces 
were  immediately  filled  cautiously  with  water  through  a  fine  needle,  and  simul- 
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taneously  the  gaseous  contents  which  escaped  through  another  needle  were 
carefully  collected  by  displacement  of  water. 

COi        Ot         N 
The  amount  collected  from  No.  I  measured  83  c.c,  and  on  analysis  gave  ....  8.06    4.24    87.70 
The  amount  collected  from  No.  II  measured  92  c.c,  and  on  analysis  gave  .  .  .  8.52     5.61     85.87 

It  is  thus  seen  that  forty-eight  hours  after  positive  pressure  had  been  in- 
duced the  balance  in  favor  of  the  use  of  nitrogen  was  only  7  per  cent.  The 
analysis  of  the  gases  removed  is  practically  the  same  in  each  instance. 

Experiment  II. — The  same  procedure  was  followed  as  in  Experiment  I, 
but  the  injections  were  continued  for  a  longer  time,  so  that  conditions  more 
nearly  approximating  the  usual  pneumothorax  treatment  would  be  reached. 

First  day,  Monkey  No.    7,  weight  2700  gm 45  c.c.  nitrogen,  pressure  negative 

First  day,  Monkey  No.  10,  weight  3400  gm 45  c.c.  air,  pressure  negative 

Third  day  (analysis  of  nitrogen  from  injection  appara- 
tus 97  per  cent,  pure) 80  c.c.  nitrogen,  pressure  negative 

Third  day.  Monkey  No.  10 80  c.c.  air,  pressure  negative 

Sixth  day.  Monkey  No.  7 65  c.c.  nitrogen,  pressure  positive+1 

Sixth  day.  Monkey  No.  10 65  c.c.  air,  pressure  negative  —  1 

Ninth  day.  Monkey  No.  7 50  c.c.  nitrogen,  pressure  positive+2 

Ninth  day.  Monkey  No.  10 50  c.c.  air,  pressure  negative  —  1 

As  monkey  No.  10  w^as  somewhat  the  larger,  it  was  decided  to  inject  enough 
air  next  time  to  bring  the  positive  pressure  the  same  in  each  animal. 

Twelfth  day,  Monkey  No.  7 70  c.c.  nitrogen,  pressure  positive  +2 

Twelfth  day.  Monkey  No.  10 110  c.c.  air,  pressure  positive  +2 

Total  nitrogen  injected.  No.  7 310  c.c. 

Total  air  injected.  No.  10 350  c.c. 

Fifteenth  day  animal  killed  by  chloroform. 

Gas  contents  of  right  pleural  spaces  collected  as  before. 

Monkey  No.    7,  140  c.c.  recovered,  analyzing  N  =  86.74;  02  =  3.57;  C02=  9.69 
Monkey  No.  10,  181  c.c.  recovered,  analyzing  N  =  85.09;  02  =  4.85;  C02  =  10.06 

Again  the  gas  analyses  of  the  contents  removed  are  practically  the  same  in 
each  instance.  These  samples  were  collected  direct  from  the  pleural  space  by 
the  mercury  pump  method  above  described. 

Monkey  No.    7.    Of  the  total  nitrogen  injected,  46  per  cent,  was  recovered. 
Monkey  No.  10.     Of  the  total  air  injected,  51  per  cent,  was  recovered. 

In  all  these  monkeys  postmortem  examination  was  made  to  determine  that 
the  technic  had  been  accurate. 


CONCLUSIONS 

We  feel  that  the  conjecture  of  Haldane  is  fully  upheld  by  the  above  deter- 
minations and  experiments,  and  that  little  if  any  advantage  is  to  be  gained  by 
the  employment  of  nitrogen  rather  than  atmospheric  air  for  the  production  of 
artificial  pneumothorax. 
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DISCUSSION  ON  PAPER  BY  DRS.  WEBB,  GILBERT,  JAMES,  AND 

HAVENS 

Dr.  Alfred  Meyer,  New  York;  I  am  sorry  I  did  not  hear  the  paper;  I  just 
heard  the  last  few  sentences  and  I  understood  the  speaker  to  say  that  he  had 
seen  those  two  cases  of  spontaneous  pneumothorax  either  in  the  literature  or 
as  a  personal  experience.  It  makes  no  difference  which,  from  the  point  of  view 
of  what  I  want  to  say.  I  had  an  experience  this  winter  which  must  put  us 
on  our  guard  in  deciding  that  induced  pneumothorax  is  really  responsible  for 
the  spontaneous  pneumothorax.  I  was  about  to  make  a  pneumothorax  on  a 
far-advanced  and  apparently  hopeless  case  that  had  been  in  that  condition 
sufficiently  long  to  justify  a  last  hope,  and  while  preparations  were  being  made, 
that  patient  suddenly  developed  a  spontaneous  pneumothorax  which  ended 
fatally  on  the  following  day.  I  was  very  grateful  that  I  had  not  made  an  arti- 
ficial pneumothorax.  If  I  had  done  so,  I  might  have  been  justified  in  saying 
that  the  induction  of  the  pneumothorax  in  him  was  responsible  for  the  develop- 
ment of  a  spontaneous  pneumothorax,  with  the  subsequent  infection  that  so 
frequently  goes  with  it. 

I  want  to  draw  attention  also,  Mr.  Chairman,  to  the  last  report  of  the  Inter- 
national Conference  on  Tuberculosis,  held  last  autumn,  in  which  Dr.  Brauer 
warns  the  medical  public  against  an  excessive  enthusiasm  in  favor  of  artificial 
pneumothorax.  He  does  not  put  it  just  that  way.  He  says  that  the  future  of 
pneumothorax  treatment  in  which  he  sees  value  must  be  protected  from  its 
own  friends.  I  do  not  remember  the  exact  words  in  German, — it  was  not 
translated, — but  I  read  on  the  cars  last  night  coming  down,  and  it  practically 
means  that  we  can  take  care  of  our  enemies,  but  must  look  out  for  our  friends. 
In  other  words,  the  trend  of  pneumothorax  treatment  is  toward  going  a  Httle 
bit  too  far.  There  is  a  tendency  on  the  part  of  those  who  are  enthusiastic  in 
the  treatment  to  induce  artificial  pneumothorax  in  too  large  a  number  and  not  a 
sufficiently  well-selected  class  of  cases. 

One  more  point:  I  heard  the  reader  of  the  paper  say  that  he  had  only  one 
pleural  effusion  in  eight  cases. 

Dr.  Webb :  One  in  every  eight. 

Dr.  Meyer:  I  am  delighted  to  hear  that,  because  it  is  so  promising  for 


DISCUSSION  113 

others  who  have  had  a  very  large  percentage  of  effusions  in  this  class  of  cases. 
One  of  the  men  from  Saranac  Lake  has  told  me  that  100  per  cent,  of  their 
cases  had  effusion.  ]\Iy  own  personal  experience  also  is  at  variance  with  the 
very  favorable  cases  of  which  we  have  just  heard.  I  have  seen  40  or  50  cases, 
a  fair  proportion  of  which  I  induced  myself,  and  the  proportion  of  effusions 
I  should  estimate  roughly  at  ^3  per  cent.;  in  other  words,  in  one-third  of  the 
cases.  I  wonder  whether  this  may  be  explained  by  the  suspicion  expressed  by 
the  reader  of  the  paper  that  the  fault  may  lie  with  the  chemical  composition 
of  the  nitrogen  gas — I  so  understood  the  doctor. 

Dr.  Webb :  Yes,  it  was  suggested. 

Dr.  Meyer:  I  have  been  in  the  habit  of  using  the  compressed  nitrogen 
from  a  tank  of  the  Lindey  Air  Products  Company  of  Buffalo,  and  still,  with 
such  a  source  of  nitrogen  gas  (and  the  gas  is  made  from  air,  not  from  chemicals) , 
I  still  have  had  such  a  large  proportion.  Now  possibly  there  is  something  in  the 
chemical  excuse  for  the  effusion.  On  the  other  hand,  I  would  like  to  hear  the 
experience  of  others  as  to  Vvhether  the  favorable  figures  we  have  learned  are 
not  due  to  the  fact  that  the  cases  have  not  been  observed  sufficiently  long. 
Don't  we  get  a  larger  proportion  if  we  wait  until  the  year  is  up?  Are  you 
justified  in  saying  that,  in  the  absence  of  effusion,  after  one  or  two  or  three 
months,  you  are  not  going  to  get  it  if  you  wait  your  year?  I  think  the  Saranac 
cases  are  based  on  cases  that  have  had  longer  treatment  than  three  or  four 
months.  I  have  repeatedly  seen  the  effusion  appear  at  a  later  period  than 
after  the  first  or  second  or  third  injection.  There  is  some  mystery  about  the 
etiology  of  this  effusion. 

Dr.  Ethan  A.  Gray,  Chicago :  I  would  like  to  ask  Dr.  Webb  how  many  in- 
jections he  gave  his  monkeys,  and  over  what  period  of  time  the  experiments 
were  carried?  I  agree  with  Dr.  Meyer  that  in  the  early  period  of  treatment  you 
do  not  get  much  effusion;  but  most  European  observers  agree  that  all  cases 
have  a  certain  amount  of  effusion  if  they  be  carefully  observed.  In  my  own 
experience  much  of  this  fluid  has  been  seen  to  absorb  in  a  short  time;  even 
massive  effusions  will  disappear  spontaneously.  I  should  like  to  raise  the 
point  right  here  as  to  the  inadvisability  of  tapping  such  effusions  unless  the 
condition  becomes  critical. 

I  also  have  failed  to  discover  anything  like  a  pleural  reflex  in  something  like 
600  insufflations.  It  may  be  our  own  general  good  luck  or  due  to  the  fact  that 
I  use  the  low-pressure  apparatus.  I  am  inclined  to  believe  that  the  use  of 
high-pressure  apparatus  is  responsible  for  many  of  these  accidents. 

I  am  not  convinced  in  my  own  mind  that  there  is  such  a  thing  as  a  pleural 
reflex  which  can  cause  death;  but  air  embolism  is  a  well-established  fact. 
There  is  frequent  difflculty  in  compressing  a  cavity  in  presence  of  hemorrhage; 
however,  I  think  that  the  careful  study  of  the  case  after  the  induction  of  the 
pneumothorax  will  determine  whether  you  are  going  to  succeed  or  fail  in 
stopping  the  bleeding,  without  waiting  for  further  show  of  blood.  We  have  had 
several  cases  at  Fresh  Air  Hospital  where  we  have  stopped  the  hemorrhage 
promptly,  and  have  had  one  or  two  where  we  knew  we  could  not  stop  it  because 
of  the  persistence  of  cavity  signs  after  the  injection  of  1000  c.c.  nitrogen,  the 
persistence  being,  of  course,  due  to  adhesions.  In  these  cases  hemorrhage  re- 
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curred  and  finally  stopped,  in  one  case,  after  everything  on  earth  had  been  tried, 
and  after  we  had  given  up  trying  things ;  and  the  other  case  was  fatal.  What 
is  a  good  remedy  in  the  treatment  of  pulmonary  hemorrhage?  I  do  not  know. 
They  are  all  good,  and  they  all  fail. 

Dr.  Charles  W.  Mills,  Liberty,  N.  Y. :  I  was  interested  in  this  report  by 
Dr.  Webb  of  the  patient  that  completed  his  own  pneumothorax.  We  had  a 
similar  case  this  last  winter.  The  patient  was  given  only  a  few  hundred 
cubic  centimeters  in  the  morning,  not  enough  to  influence  the  physical  signs 
very  much.  The  following  morning,  when  we  examined  him,  we  found  a  com- 
plete pneumothorax  with  some  displacement  of  the  heart.  There  was  some 
dyspnea  attending  this,  but  aside  from  that,  practically  no  annoying  symptoms. 
So  I  believe,  with  Dr.  Webb,  it  is  a  complication  that  has  to  be  looked  out  for, 
and  while  our  case  was  not  at  all  serious,  I  think  it  might  be  serious  in  some 
others. 

Dr.  O.  F.  Kunkel,  Bells  Camp,  Pa. :  I  am  very  much  interested  in  some 
of  these  cases  that  have  been  reported.  I  have  done  a  few  hundred  opera- 
tions during  the  past  two  years,  and  had  one  very  similar  experience  to  that  of 
Dr.  Meyer.  About  two  years  ago  I  had  a  woman  on  whom  I  was  going  to 
perform  an  artificial  pneumothorax,  had  examined  her  the  day  previous,  and 
decided  she  would  be  a  good  case  for  it.  The  following  day  when  I  came  to  do 
the  operation  to  my  surprise  I  found  a  natural  pneumothorax.  This  is  similar 
to  Dr.  Meyer's  experience.  Another  thing  to  which  I  wish  to  call  your  atten- 
tion is  the  variance  in  the  percentage  of  cases  which  develop  effusion  according 
to  reports  from  different  men.  I  wonder  if  our  technic  in  diagnosing  the  effu- 
sion does  not  have  a  whole  lot  to  do  with  the  number  of  cases  discovered.  For 
instance,  in  all  the  operations  I  have  done  I  have  found  very  few  of  them.  I 
do  not  think  this  is  because  I  have  had  fewer  cases  with  effusions  than  the  other 
fellows  had,  but  because  I  probably  did  not  use  the  same  care  in  diagnosing 
them.  For  instance,  if  you  check  up  your  cases  with  the  a;-ray,  I  think  you  will 
find  many  more  cases  of  effusion  than  you  will  by  physical  examination  alone. 

Dr.  J.  J.  Lloyd,  Jr.,  Catawba  Sanatorium,  Va. :  We  have  recently  had  a 
case  in  which  pneumothorax  was  produced  in  an  attempt  to  check  what  seemed 
to  be  an  uncontrollable  hemorrhage.  The  patient  was  a  girl  of  about  nineteen 
years  of  age,  with  very  extensive  involvement  in  the  right  lung  and  a  con- 
siderable degree  of  involvement  in  the  left  as  well.  The  right  lung  was  com- 
pressed for  about  three  months,  and  the  patient  did  very  well,  indeed.  About 
this  time  there  was  quite  a  considerable  effusion  in  the  compressed  side  which 
displaced  the  heart  almost  to  the  left  posterior  axillary  line.  About  looo  c.c. 
were  aspirated,  the  heart  returned  to  its  normal  position,  and  the  shortness  of 
breath  and  tachycardia  were  markedly  relieved  by  the  aspiration.  A  few 
days  later  patient  complained  of  shortness  of  breath  again  when  it  was  found 
upon  inserting  the  needle  that  she  had  a  very  high  pressure.  Gas  was  aspirated 
until  the  pressure  was  about  positive  three,  the  patient  was  allowed  to  sit  up, 
and  an  attempt  made  to  aspirate  the  fluid,  but  only  a  few  cubic  centimeters 
were  withdrawn.  Upon  the  patient  lying  down  on  the  table  again  the  mano- 
metric  reading  showed  a  very  high  positive  pressure  again,  probably  plus  ten. 
This  same  thing  occurred  once  or  twice  more,  but  upon  withdrawing  a  few 
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hundred  cubic  centimeters  of  gas  patient  was  rendered  comfortable  and  is  now- 
getting  along  nicely. 

In  the  base  of  the  left  upper  lobe  there  is  quite  a  large  cavity,  and  it  occurred 
to  me  that  there  might  be  a  communication  between  this  cavity  and  the  pleural 
cavity  of  the  compressed  side.  As  the  case  is  an  extremely  interesting  one  to  us, 
I  should  like  to  ask  the  doctor  if  he  has  encountered  any  similar  case  in  his  work. 

Dr.  Collins  H.  Johnston,  Grand  Rapids,  Mich. :  As  a  contribution  to 
the  discussion,  and  also  for  the  purpose  of  hearing  Dr.  Webb's  comment  upon 
it,  I  would  like  to  read  a  letter  that  I  received  two  or  three  days  before  I  left 
home  from  my  friend,  Dr.  Earl  S.  Bullock,  of  Silver  City,  New  Mexico: 

"Apropos  of  the  recent  reprint  you  sent  me  of  artificial  pneumothorax, 
mentioning  the  proportion  of  cases  in  which  you  have  effusion  which  corre- 
sponds with  the  experience  in  Europe  and  eastern  men,  I  would  like  to  say  that 
in  an  experience  covering  almost  two  years  I  have  had  but  one  effusion,  and 
that  of  a  beneficial  character. 

"A  few  weeks  ago  my  associate.  Dr.  David  C.  Twichell,  had  occasion  to 
visit  his  old  home, — Saranac  Lake, — and  one  of  the  first  questions  asked  him 
by  the  men  there  was  the  number  of  effusions  we  had.  When  he  told  Dr. 
Baldwin  that  we  had  only  had  one,  Baldwin  was  inclined  to  doubt  his  statement. 
Upon  Dr.  Twichell's  return  he  told  me  this  and  we  wondered  if  our  experience 
could  be  unique.  I  immediately  called  up  Dr.  Bruns,  of  Fort  Bayard,  who  has 
done  all  their  gas  work  the  past  three  years;  wrote  to  Dr.  Shortle,  of  Albu- 
querque, and  Gerald  Webb,  of  Colorado  Springs.  Captain  Bruns  has  had  one 
good-sized  effusion  and  two  insignificant  ones;  Shortle  and  Webb's  experience 
is  about  the  same.  It  certainly  looks  very  much  as  though  in  this  clean,  high, 
dry  country  we  got  better  gas  results  than  at  sea  level." 

Dr.  Charles  L.  Minor,  Asheville :  I  suppose  that  the  doctor  has  con- 
trolled all  his  cases  with  the  fluoroscope.  Save  where  cases  are  bedridden  it  is 
most  important  that  this  should  always  be  done,  and  unless  this  instrument  is 
used  the  doctor  should  never  feel  too  sure  in  our  conclusions  as  regards  these 
cases. 

As  regards  the  question  of  small  accumulations  of  fluid,  there  is  nothing 
which  the  fluoroscope  has  taught  us  more  fully  than  the  difficulty  of  recognizing 
small  amounts  of  fluid  in  the  pleural  sinus  by  usual  physical  diagnostic  meas- 
ures. As  to  the  reasons  of  the  collection  of  fluid  so  frequently  occurring  in 
pneumothorax,  it  has  always  seemed  to  me,  despite  all  the  care  we  take,  that 
it  may  be  possibly  due  to  infection,  but  if  so,  it  must  be  of  a  very  mild  nature 
as  the  collection  of  the  fluid  is  accompanied  by  such  slight  symptoms  or  by 
none  at  all.  I  have  not  found  that  the  collection  of  fluid  in  my  cases  has  done 
any  harm,  and  since  it  takes  up  the  place  of  a  certain  amount  of  gas,  which  is 
rather  quickly  absorbed,  I  leave  it  in  when  it  has  collected. 

Dr.  Henry  S.  Goodall,  Lake  Kushaqua,  N.  Y. :  I  would  like  to  ask  Dr. 
Webb  what  the  pressure  was  in  his  cases  of  self-completed  pneumothorax. 
Speaking  of  coincidences,  I  had  one  case  that  we  tried  pneumothorax  on.  For 
several  days  before  we  tried  it  she  had  been  complaining  a  good  deal  of  head- 
aches and  I  thought  it  might  be  a  meningeal  trouble,  but  couldn't  find  any 
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symptoms  except  the  headache,  which  we  finally  laid  to  her  fever  of  102°  or 
103°  F.  So  we  went  ahead  and  tried  the  pneumothorax,  but  were  unable  to 
introduce  any  gas.  We  made  three  punctures  and  failed  to  find  any  open  space 
and  abandoned  the  attempt.  The  headaches  grew  worse  and  worse,  and  about 
a  week  afterward  she  developed  some  signs  of  meningitis  and  died  of  tubercu- 
lous meningitis.  I  was  very  glad  that  I  could  assure  the  family  I  didn't  get  any 
gas  in  the  chest  and  didn't  make  any  compression  of  the  lung. 

We  had  only  a  few  cases  that  developed  pleural  effusions  to  amount  to 
anything.  We  had  two  large  effusions  and  both  did  very  well  afterward.  One 
of  them  came  on  in  about  nine  months  after  we  started  the  injections,  and  the 
other  in  about  seven  months.  In  one  of  these  two  cases  I  had  another  interest- 
ing experience.  She  choked  herself  eating  supper  and  coughed  very  violently, 
and  became  very  cyanotic  and  lost  consciousness  and  frightened  me  and  every- 
body else  pretty  thoroughly,  but  she  straightened  up  and  came  around  all 
right.  When  we  came  to  examine  her  we  found  that  the  heart  had  moved  over 
so  that  the  apex  was  displaced — was  just  about  to  the  left  border  of  the  sternum. 
Whether  that  was  due  to  the  cough  or  not  I  don't  know,  but  as  it  was  not  so 
displaced  before,  I  thought  probably  it  was.  This  same  case  also  had  a  good 
deal  of  laryngeal  trouble  and  one  other  case  had  some  ulceration.  Both  cases 
had  some  laryngeal  ulceration,  and  both  had  large  granular  masses  in  the  pos- 
terior commissure.  One  case  has  left  the  sanatorium,  the  other  is  still  there. 
In  both  cases  the  larynx  is,  to  all  intents  and  purposes,  of  normal  appearance, 
that  is,  the  above  conditions  have  entirely  subsided  under  the  pneumothorax, 
and  prior  to  the  pneumothorax  they  had  not  been  subsiding,  although  we  had 
been  giving  local  treatment  and  forbidden  the  use  of  the  voice.  Pneumothorax 
seemed  to  have  a  good  deal  of  effect  on  the  larynx. 

We  have  not  tried  this  on  any  early  cases;  it  has  been  restricted  entirely  to 
cases  that  were  doing  badly  and  had  no  prospect  of  getting  better  in  any  other 
way.  My  own  feeling  is  that,  up  to  date,  I  don't  know  enough  about  the  ulti- 
mate result  of  compressing  the  lung  to  warrant  me  in  compressing  it  where 
there  is  any  reason  to  hope  that  the  patient  will  get  moderately  well  if  I  let 
the  lung  alone.  I  had  another  case  where  I  was  unable  to  induce  the  local 
anesthesia.  I  gave  her  the  usual  amount  and  started  my  needle,  and  every- 
thing went  well  until  I  began  to  press  against  the  pleura  and  she  gave  a  scream 
and  fainted  dead  away.  She  rallied  immediately,  and  I  discontinued  opera- 
tions. She  wanted  that  I  should  try  it  again,  and  I  did  a  couple  of  weeks  later, 
and  at  that  time  I  put  in  about  three  times  the  usual  amount  of  novocain  solu- 
tion. Everything  was  anesthetized  so  I  could  put  the  hypodermic  needle  in 
without  any  effect  at  all,  but  as  soon  as  the  Floyd  needle  pressed  on  the  pleura, 
she  complained  of  the  pain,  which  she  said  was  all  around  the  point,  but  three 
or  four  inches  away,  and  I  declined  to  go  ahead  because  I  did  not  want  her  to 
faint  again.  I  wonder  whether  it's  on  the  same  principle  that  sometimes  you 
strike  a  person  in  whom  it  is  almost  impossible  to  anesthetize  the  nasal  mucous 
membrane,  or  if  the  point  of  the  needle,  pressing  on  anesthetized  pleura, 
caused  traction  on  hypersensitive  pleura  two  or  three  inches  away  and  thus 
caused  pain.     A  preliminary  injection  of  morphin  was  given  on  both  occasions. 
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The  Chairman:  There  are  two  points  that  have  not  been  touched  on. 
First  of  all,  it  is  very  important  to  have  an  expression  of  opinion  from  the  mem- 
bers of  this  section  about  the  character  of  cases  suitable  for  inducing  pneumo- 
thorax. During  the  past  winter  there  was  a  discussion  of  this  subject  in  Chi- 
cago, during  which  Dr.  Murphy  made  the  following  interesting  comparison: 
He  thinks  the  main  trouble  with  pneumothorax  is  that  it  is  applied  too  late  in 
the  disease  and  that  the  Cjuestion  is  very  much  as  the  appendix  question  was 
many  years  ago.  At  that  time  medical  men  held  their  appendix  cases  so  long 
that  the  chances  of  relieving  the  condition  when  the  surgeon  came  to  operate 
were  relatively  small.  Now,  of  course,  as  soon  as  the  diagnosis  is  made,  the 
case  is  turned  over  to  the  surgeon.  That  is  one  extreme  opinion.  On  the  other 
extreme,  there  is  the  very  conservative  opinion  of  such  men  as  Braucr,  who,  as 
Dr.  Meyer  has  said,  think  there  is  danger  of  too  much  enthusiasm  about  pneu- 
mothorax treatment.  I  am  rather  ashamed  to  admit  the  results  Dr.  Sloan  and 
myself  have  gotten  in  regard  to  pleural  efifusions,  because  we  find  that  about 
one-third  of  the  cases  develop  pleural  effusion. 

The  other  point  that  I  think  should  be  brought  out  is  what  ultimately  be- 
comes of  these  patients.  I  think  two  and  a  half  years  ago  Dr.  Sloan  and  my- 
self would  have  welcomed  Dr.  Murphy's  suggestion  about  doing  pneumothorax 
on  very  early  cases,  but  we  have  changed  our  viewpoint  during  the  last  year. 
In  writing  an  article  two  years  ago,  a  paper  that  Dr.  Sloan  read  here  before  this 
Section,  we  glibly  slid  over  this  point  by  saying  "at  the  end  of  a  year  or  at  the 
end  of  two  years  one  may  allow  the  lung  to  re-expand."  We  thought  it  was 
just  as  simple  as  that.  However,  we  have  found  that  it  is  a  very  different  matter 
and  that  you  may  allow  the  lung  to  expand,  but  in  a  great  many  instances  it 
will  not  expand.  I  think  in  a  large  proportion  of  the  cases  where  pneumothorax 
is  induced  the  patients  will  lose  permanently  the  functional  capacity  of  the 
lung.  With  that  danger  in  view,  and  it  is  a  very  real  danger,  is  it  justifiable  to 
induce  pneumothorax  in  very  early  cases  that  are  doing  well  or  might  do  well 
under  the  ordinary  methods  of  treatment  that  have  proved  relatively  very 
successful  in  the  treatment  of  pulmonary  tuberculosis?  The  attitude  of  Dr. 
Sloan  and  myself  is  that  in  early  or  even  moderately  advanced  cases  the  pa- 
tients should  be  given  the  benefit  of  a  try  at  the  ordinary  hygienic-dietetic 
treatment.  If  they  do  not  improve,  then  do  not  delay  too  long  inducing  pneu- 
mothorax. Still  I  think  it  should  not  be  done  until  they  have  been  given  a  fair 
trial  at  the  ordinary  methods  of  treatment. 

Dr.  Martin  F.  Sloan,  Towson,  Md. :  The  subject  has  been  covered  so  fully 
that  most  anything  I  might  say  at  this  time  would  be  superfluous.  The  ques- 
tion of  the  selection  of  cases,  the  question  of  technic,  the  question  of  subsequent 
inflations,  have  all  been  covered  thoroughly  by  the  different  speakers,  and  these 
bring  us  to  the  question  of  the  length  of  time  the  treatment  should  be  con- 
tinued. In  our  earlier  cases  we  were  anxious  to  see  what  was  going  to  happen 
after  the  lung  was  allowed  to  resume  its  function  and  were  thus  influenced  to 
discontinue  compression  after  a  year's  time.  We  had  a  costly  experience  in 
one  case;  it  was  the  case  of  a  young  man  who  had  had  a  complete  collapse  for 
over  a  year,  as  was  demonstrated  by  physical  signs  and  by  the  jc-ray.  After 
six  months'  treatment  he  was  able  to  return  to  his  home  and  there  take  up  some 
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light  occupation.  He  lived  in  the  country  and  assisted  about  his  father's 
chicken  yards.  He  did  his  work  without  any  inconvenience  whatever  and  at 
the  end  of  a  year  we  decided  to  let  the  lung  return  to  its  normal  position  and 
see  what  would  occur.  Four  months  after  treatment  was  discontinued  he 
developed  a  slight  amount  of  fluid  in  the  treated  side  and  fever,  which  made  him 
uneasy  about  his  condition  and  brought  him  to  the  dispensary  for  consultation. 
He  was  advised  to  rest  for  a  while.  He  did  so  and  the  fluid  disappeared  and  his 
temperature  became  normal  again.  In  January  (seven  months  after  treat- 
ment was  discontinued)  he  developed  high  fever,  about  ioi°  F.,  in  the  after- 
noon. He  was  sent  to  bed  again  and  observed  closely.  In  February  we  de- 
cided to  recollapse  his  lung.  Much  to  our  disappointment  and  sorrow  we  found 
that  we  could  not  recollapse  the  lung.  We  tried  in  different  localities  over  the 
side  of  the  thorax,  but  were  unable  to  get  in  as  little  amount  as  50  c.c.  of  gas. 
The  thoracic  space  had  become  completely  obliterated  by  adhesions.  The 
man  later  developed  a  small-sized  cavity  in  that  lung  and  we  had  to  stand  by  and 
see  him  do  it. 

We  should  not  be  in  too  big  a  hurry  to  see  what  the  lung  is  going  to  do  after 
treatment  has  been  discontinued.  A  year  is  too  short  a  time.  We  cannot  get 
much  more  than  symptomatic  relief  in  that  time  and  surely  we  cannot  expect 
permanent  healing  that  will  be  sufficient  to  withstand  the  resumed  functional 
activity  of  the  lung.  We  now  make  it  a  rule  to  continue  inflations  just  as  long 
as  the  patient  is  willing  to  take  them  and  just  as  long  as  no  signs  of  activity 
occur  in  the  other  lung.  We  now  have  patients  who  have  been  taking  the  treat- 
ment for  over  two  years  and  some  of  them  are  doing  six  to  eight  hours'  exercise 
a  day  without  any  inconvenience  whatever.  I  think  the  next  step  in  this  treat- 
ment is  for  some  one  to  produce  a  change  in  the  surface  of  the  pleura  that  will 
prevent  adhesions  after  it  has  been  irritated  by  the  nitrogen  gas  or  air. 

Dr.  Alfred  Meyer,  New  York:  I  think  that  what  Dr.  Sloan  and  Dr. 
Hamman  refer  to  is  a  most  important  thing,  the  production  of  pneumothorax, 
even  the  indications  of  its  production,  in  which  I  differ  widely  from  Dr.  Murphy; 
he,  being  a  surgeon  and  not  a  lung  specialist,  is  not  familiar  with  the  results  we 
can  get  in  early  cases.  We  know  very  little  about  it.  I  have  been  surprised, 
it  is  true,  to  see  how  well  the  collapse  will  be  maintained  by  very  remote  in- 
jections when  it  has  once  been  well  collapsed.  It  seems  to  me  that  the  nitro- 
gen, after  a  certain  time,  reabsorbs  excessively  slowly,  whereas  at  first  it  re- 
absorbs rather  quickly.  We  have  got  to  know  how  long  to  keep  this  thing  up, 
and  my  experience  for  two  years  has  been  very  much  like  Dr.  Sloan's,  that  it 
does  not  pay  to  stop  too  soon,  and  that  where  you  do,  the  readhesions  are 
extremely  trying.  I  found  in  cases  that  even  during  the  course  of  injections 
adhesions  were  formed  in  certain  areas,  and  I  think  the  study  ought  to  be  done 
now  on  this  question.  Unfortunately,  definite  answers  come  only  slowly  and 
the  course  of  long  observations  will  be  required  for  the  settling  of  this  question. 
As  to  how  long  we  should  keep  it  going,  with  Dr.  Sloan  I  will  say  that  I  think 
it  should  be  kept  up  not  indefinitely,  because  my  experience  is  not  long  enough, 
but  in  German  literature  I  don't  know  of  any  satisfactory  answer  to  it,  and  if  it 
was  my  own  lung  and  I  had  obtained  an  arrest  of  toxemia  and  symptoms  of 
advance  through  pneumothorax,  it  is  so  perfectly  simple  a  procedure  that  I 
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would  wish  it  to  be  kept  up  for  me  at  intervals  of  not  longer  than  three  months 
or  possibly  two  months'  intervals  for  a  very  long  time. 

Dr.  George  Mannheimer,  New  York ;  I  have  seen  atmospheric  air  used  for 
the  compression  of  the  lunfr  and  have  used  it  myself  and  can  assure  those  who 
have  any  misgivings  that  it  is  perfectly  harmless.  There  is  always  a  capsule 
filled  with  sterile  cotton  interposed  to  filter  it.  I  was  under  the  impression  that 
it  has  to  be  refilled  more  quickly  than  when  nitrogen  is  used,  but  from  what  I 
hear  Dr.  Webb  say,  I  think  that  is  unnecessary.  Gas  analyses  have  been 
made  in  closed  and  open  pneumothorax.  The  atmospheric  air  is  always  at 
hand  and  doesn't  cost  anything.  I  don't  see  why  we  should  not  use  it.  As  to 
pleural  effusions  after  pneumothorax — there  is  no  explanation  which  will  fit 
every  case:  every  case  has  to  be  explained  differently.  One  has  to  make  a 
bacteriological  and  cytological  examination  of  the  fluid.  Where  adhesions  are 
torn  by  the  insufllated  gas,  they  need  not  burst  in  the  center — they  can  burst 
where  they  are  attached  to  the  lung  and  tear  out  a  piece  of  underlying  lung 
tissue.  That  has  been  seen  and  is  one  of  the  causes  of  efifusions.  We  should 
not  do  the  operation  in  early  cases,  because  we  can  never  know  whether  the 
lung  will  re-expand.  It  has  been  shown  in  large  animals  that  it  may  not  re- 
expand.  There  may  be  extensive,  connective  proliferation  throughout  that 
lung  which  makes  it  unfit  for  breathing  purposes.  Experiments  have  been 
undertaken  to  determine  whether  a  healthy  collapsed  lung  in  animals  can  be 
infected  by  tuberculosis.  It  can.  So  there  are  so  many  sides  to  that  question 
that  all  we  can  say  is  that  the  artificial  pneumothorax  is  simply  an  excellent 
palliative  measure  in  certain  selected  cases. 

Dr.  Ethan  A.  Gray,  Chicago :  I  was  present  at  the  meeting  in  Chicago 
when  Dr.  JMurphy  said  that  pneumothorax  would  have  to  be  protected  from 
its  friends.  I  think  I  could  cite  numerous  instances  to  show  that  it  ought  to  be 
protected  from  some  of  its  friends.  Coming  to  this  other  point  of  the  earlier 
application  of  pneumothorax,  have  not  you  men  who  practised  in  the  "health 
climates"  often  had  far-advanced  cases  to  treat  on  whom  you  would  have  operated 
by  lung  compression?  Have  you  not  found  that  most  of  these  far-advanced 
cases  could  not  be  so  treated  by  reason  of  adherent  pleura  or  by  reason  of  ex- 
cessive pulmonary  involvement?  Do  you  not  feel  that  your  percentage  of 
failures  when  working  with  such  cases  is  much  too  high?  I  personally  feel  that 
the  late  case  has  lost  its  chance  of  benefiting  from  pneumothorax  treatment. 
On  the  other  hand,  I  do  not  believe  that  true  incipient  cases  should  be  treated 
by  lung  compression;  inasmuch  as  they  will,  most  likely,  recover  with  continued 
bed  rest,  whether  they  remain  in  the  Mississippi  valley  or  journey  to  the  shadow 
of  Pike's  Peak.  Now,  when  we  come  further  along  to  the  point  where  one  lobe 
is  involved,  we  are  brought  face  to  face  with  the  ultimate  fate  of  that  entire 
lung.  I  should  like  to  know  the  difference  between  sacrificing — I  am  going  to 
say  sacrificing — one  entire  lung  because  you  have  one  lobe  damaged,  or  even 
actually  destroyed,  and  waiting  patiently  until  the  disease  has  advanced 
through  and  destroyed  that  entire  lung,  and,  incidentally,  perhaps,  infecting 
the  other  lung.  I  prefer  to  make  a  sacrifice,  because  it  is  not  and  cannot  be 
a  100  per  cent,  loss  in  all  cases.  A  large  number  of  these  cases  do  have  the  lung 
re-expand,  and  I  have  even  had  the  experience,  most  disagreeable,  of  finding 


I20  ARTIFICIAL  PNEUMOTHORAX 

that  I  could  not  re-establish  a  perfect  pneumothorax  after  a  prolonged  inter- 
val between  injections.  Nevertheless,  I  have  successfully  re-established  the 
pneumothorax  after  ninety  days.  I  have  also  seen  complete  re-expansion  of  a 
lung  which  had  been  in  continuous  collapse  for  one  year. 

Summing  up  the  matter  of  the  early  application  of  compression,  I  will 
simply  say  that  it  is  better  to  sacrifice  deliberately  and  frankly  one  lung  and 
take  the  chances  of  re-expansion  than  it  is  to  resign  that  lung  to  almost  certain 
destruction  from  disease. 

I  would  suggest  that  if  Dr.  Webb  will  keep  his  monkeys  inflated  for  a  long 
period,  he  will  find  a  different  condition  of  the  pleura  obtaining  at  the  end 
of  that  time;  and  he  will  probably  have  less  absorption  of  gas  through  the 
pleura  at  this  time.  Postmortem  examinations  show  that  marked  changes 
take  place  in  the  pleura  after  long  periods  of  nitrogen  insufflation. 

Dr.  W.  A.  Gekler,  Rockville,  Ind. :  It  seems  to  me  that  the  chief  indica- 
tion for  inducing  pneumothorax  is  the  existence  of  a  cavity  of  such  a  size  that 
it  will  not  heal  under  ordinary  treatment.  I  take  the  position  that,  when 
ordinary  treatment  fails  after  a  fair  trial,  one  should  resort  to  surgery  without 
waiting  until  the  lung  involvement  is  very  great  and  the  general  condition  has 
become  such  that  the  outlook  even  with  operation  is  bad.  I  do  not  want  to 
wait  until  my  patients  are  in  such  poor  general  condition  that  nothing  can  be 
done. 

I  have  had  effusions  in  every  one  of  my  cases  except  one,  some  coming  with 
fever  and  some  without.  The  experience  of  Brauer  and  his  coworkers  has  led 
them  to  believe  that  in  cases  of  efTusion  with  fever  a  rupture  of  a  tubercle 
on  the  surface  of  the  lung  has  taken  place.  These  ruptures  occur  more  fre- 
quently in  the  rapidly  progressing  cases,  the  destructive  type  of  pulmonary 
lesions,  than  in  the  cases  in  which  the  disease  is  of  a  more  chronic  tj'pe.  I  have 
had  effusions  in  the  chronic  cases  without  fever,  which  I  attributed  to  the  irri- 
tation of  the  pleura  by  the  gas.  I  believe  that  sufficiently  frequent  x-ray 
examinations  will  demonstrate  that  all  cases  have  some  fluid  at  some  time  or 
other  during  the  course  of  the  treatment,  although  the  amount  of  this  fluid 
may  be  so  small  that  it  escapes  detection  when  the  patients  are  not  examined 
often  with  the  x-ray. 

Dr.  Webb :  As  far  as  I  can  I  will  reply  to  questions  collectively.  We  have 
quoted  three  cases  which  spontaneously  finished  their  own  pneumothorax. 
They  were  started  with  300  c.c.  of  air,  and  the  sudden  complete  collapse  came 
within  the  next  twelve  hours  in  each  case.  I  feel  we  should  emphasize  this 
possible  danger.  We  have  experienced  one  case  similar  to  that  Dr.  Meyer 
has  referred  to.  Collapse  of  the  lung  had  been  advised  and  consent  given, 
when  spontaneous  pneumothorax  developed  and  the  patient  died.  Dr.  Minor 
and  Dr.  Meyer  have  learned  from  experience,  as  others  have,  that  there  will 
be  more  cases  of  effusion  in  the  second  or  third  year  of  treatment  than  in  the 
first.  We  do  not  include  trifling  quantities  of  fluid  when  we  state  that  we 
recognize  it  in  one  in  eight  cases.  We  refer  to  at  least  an  amount  of  75  c.c, 
or  enough  to  cause  a  splash. 

In  reply  to  Dr.  Gray,  we  are  reporting  experiments  only  on  four  monkeys. 
In  no  case  was  the  pneumothorax  kept  up  long  enough  to  bring  about  effusion. 
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The  hemorrhage  patients  were  treated  by  collapse  only  when  all  other  methods 
had  failed,  and,  as  far  as  the  hemorrhages  went,  were  successful. 

I  am  interested  to  know  that  Dr.  Mills  had  one  case  which  completed  his 
own  pneumothorax  similar  to  the  three  reported. 

Dr.  Kunkle's  case  is  similar  to  that  reported  by  Dr.  Meyer  of  spontaneous 
pneumothora.x  occurring  when  expecting  to  induce  the  condition.  It  is  inter- 
esting that  Dr.  Kunkle  discovers  few  effusions  with  the  x-ray — possibly  more 
will  develop  later. 

Dr.  Lloyd  also  quotes  a  case  completing  its  own  pneumothorax.  The 
increase  of  the  positive  j)ressure  in  the  case  he  quotes  may  be  due  to  a  slit  or 
valve-like  opening  in  the  lung.  Examination  of  the  gases  might  possibly  throw 
some  light  on  this. 

Dr.  Johnston,  of  Grand  Rapids,  quotes  Drs.  Bullock  and  Twichell  as  having 
only  one  case  with  effusion,  and  that  they  wonder  if  it  is  the  dry  climate.  I 
cannot  say  anything  in  this  regard,  but  suggest  that  their  cases  may  show  more 
effusion  later. 

Dr.  Holden  also  may  find  more  effusion  later.  If  air  is  filtered  through 
cotton,  it  becomes  sterile.  This  is  one  of  the  original  discoveries  of  Pasteur 
when  he  first  employed  culture  tubes.  We  feel  quite  safe  in  this  regard,  as 
we  pass  the  air  through  two  cotton  filters  connected  up  in  the  tubing. 

Dr.  Minor  thinks  infection  causes  fluid.  Our  cases  were  sterile.  The 
pleural  surfaces  normally  secrete  moisture  to  lubricate.  It  is  conceivable  that 
in  time  this  normal  secretion  may  amount  to  quite  a  collection. 

In  cases  such  as  Dr.  Goodall  reports  we  have  found  that  a  little  whisky  or  a 
hypodermic  of  codein  helps  us  to  dull  the  pleural  sensation.  We,  too,  have 
seen  improvement  in  the  larynx  and  other  lung  follow  pneumothorax. 

What  our  Chairman  reports  regarding  Dr.  Murphy's  opinion  is  most  in- 
teresting. Dr.  Murphy's  comparison  with  the  condition  and  operation  in 
appendicitis  seems  most  apt.  Dr.  Murphy  has  proved  himself  a  prophet  so 
many  times  that  I  feel  we  should  give  great  respect  to  this  present  teaching. 

I  feel  that  more  experiments  should  be  done  on  animals.  We  might  then 
find  some  means  of  preventing  the  pleurae  uniting  when  we  abandon  the  treat- 
ment. Until  then  we  feel  we  must  keep  up  compression  a  long  time.  Dr. 
Sloan  has  brought  out  this  important  question.  I  rather  feel  we  do  not  yet 
know  when  to  stop  the  compression. 

I  am  glad  Dr.  Mannheimer  uses  and  approves  of  air  instead  of  nitrogen. 
There  is  no  doubt  adhesions  may  tear  at  times  and  lead  to  rupture  of  the  lung. 
The  pieces  of  skin  carried  in  with  the  needle  are,  no  doubt,  sources  of  danger 
and  are  possibilities  for  infection. 

Dr.  Gray  warns  against  overenthusiasm.  He  is  quite  right.  We  may  be 
inflicting  some  of  our  patients  with  a  remedy  worse  than  the  disease,  by  the 
necessity  of  the  treatment  being  so  long  drawn  out  and  the  possibilities  of  hydro- 
pneumothorax  and  pyopneumothorax.  As  Dr.  Gray  concedes,  we  get  many 
advanced  cases  in  the  West,  cases  which  have  failed  to  get  well  East  and  South. 
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Since  1908  at  Loomis  Sanatorium  we  have  been  using,  in  suitable  cases,  a 
system  of  autoinoculation  modeled  after  that  of  Dr.  Marcus  S.  Paterson  at 
Frimley,  although  modified  in  many  particulars  from  his  scheme.  It  is  the 
object  of  this  paper  to  present  some  observations  and  statistical  evidence  as  to 
the  value  of  this  method,  gathered  from  our  experience  with  it  over  a  period  of 
six  years, 

DEFINITIONS  OF  EXERCISE 

Let  us  define  our  use  of  the  word  exercise.  As  is  readily  seen,  a  certain 
amount  of  exercise,  varying  with  circumstances,  is  an  unavoidable  contingency 
in  every  case.  Life  cannot  continue  without  it.  Even  the  patient  treated  by 
the  most  rigid  enforcement  of  so-called  "absolute"  rest  in  bed  expends  no  in- 
considerable amount  of  energy  every  day  in  one  form  or  another.  Strictly 
speaking,  therefore,  the  question  is  never  one  of  exercise  or  no  exercise,  but  little 
exercise  or  more  exercise,  and  of  the  kind  employed.  Bearing  this  distinction  in 
mind,  we  have,  for  the  purpose  of  the  present  discussion,  excluded  from  con- 
sideration all  forms  of  exercise  not  specifically  prescribed  as  a  therapeutic 
measure  in  the  treatment  of  the  convalescing  tuberculous  patient. 

Such  forms  of  prescribed  therapeutic  exercise  may  be  divided  into  two 
groups — first,  walking,  and  second,  more  severe  grades  of  exercise,  which  bring 
into  play  other  groups  of  muscles  than  those  used  in  walking,  especially  the 
muscles  of  the  arms,  chest,  and  trunk.  This  second  group  we  shall  designate 
as  "advanced  therapeutic  exercise,"  in  contradistinction  to  the  less  severe 
"  walking  exercise."  It  includes  the  various  forms  of  manual  labor,  and  games, 
such  as  golf,  horseback  riding,  etc.  Walking  is  always  employed  as  a  pre- 
liminary step  to,  and  as  an  incident  in,  the  advanced  forms  of  therapeutic 
exercise. 

OBJECTS  SOUGHT 

The  objects  sought  in  the  employment  of  advanced  therapeutic  exercise 
are  threefold:  (i)  The  production  of  autoinoculation  under  control  in  gradu- 
ally increasing  doses,  for  the  purpose  of  raising  specific  and  general  resistance. 
(2)  The  better  preparation  of  the  convalescent  for  the  resumption  of  a  life  of 
normal  activity  in  an  ordinary  community.  (3)  The  replacement  of  a  monot- 
onous treadmill  exercise  of  limited  scope  by  a  varied  and  far  more  interesting 
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and  enjoyable  expenditure  of  energy,  calling  into  play  more  general  muscular 
work  and  providing  to  the  average  individual  a  mental  and  moral  stimulation 
not  possible  to  be  derived  from  mere  walking  exercise. 

The  first  is  the  chief  object  sought,  to  which  all  other  advantages  are  sub- 
ordinate. By  therapeutic  autoinoculation  we  describe  a  certain  body  reaction 
induced  by  muscular  acti\aty — a  reaction  quite  too  slight  to  influence  rest 
temperature,  but  which  is  followed  by  reduction  in  quantity  and  purulency  of 
sputum,  and  consequently  of  cough,  an  improvement  in  appetite  and  digestion, 
usually  an  increase  in  weight,  and  always  an  increase  in  general  well-being. 

These  are  the  results  of  a  properly  graded,  and  therefore  successful,  auto- 
inoculation. On  the  contrar}^  an  "  overdose  "  is  usually  followed  by  a  tempera- 
ture reaction,  malaise,  and  loss  of  appetite,  and  frequently  by  increased  cough 
and  expectoration,  sometimes  by  focal  signs,  quite  similar  to  a  tuberculin  reac- 
tion. Such  a  reaction  we  consider  an  unfortunate  incident,  and  while  it  is 
commonly  transitory  and  unimportant  if  treated  by  comparative  immobiliza- 
tion for  a  few  days,  we  desire  to  emphasize  the  fact  that  such  reactions  cannot  be 
considered  beneficial,  and  we  believe  that  neither  Paterson  nor  any  who  have 
consistently  followed  his  methods  have  ever  meant  to  advocate  the  production 
of  such  reactions,  nor  regarded  them  as  other  than  "excessive  autoinoculation," 
to  be  avoided  if  possible. 

SELECTION  OF  PATIENTS 

It  is  essential  to  success  that  patients  selected  for  treatment  by  therapeutic 
exercise  shall  be  those  who  do  not  have  constitutional  symptoms  indicating 
active  disease,  and  in  order  to  determine  this  point  it  is  necessary  that  they 
have  a  preliminary  treatment  under  conditions  of  rest.  This  preliminary  rest 
is  an  even  more  important  feature  of  treatment  in  early  cases  than  in  the  more 
advanced  types.  In  the  long-standing  advanced  case  one  can  estimate  with  a 
nearer  approach  to  accuracy  the  individual's  resistance.  The  case  history  will 
often  give  illuminating  information  on  this  point,  while  the  patient  with  a 
recently  developed  lesion,  even  with  slight  or  no  constitutional  symptoms,  is 
always  an  unknown  quantity.  But  in  any  case  the  only  safe  course  is  to  place 
the  patient  at  rest  for  a  period  sufficient  to  justify  an  assurance  that  the  disease 
is  not  active,  before  employing  a  remedy  which,  prematurely  or  carelessly  ad- 
ministered, may,  like  tuberculin,  in  the  hands  of  one  ignorant  of  its  use,  work 
irreparable  harm. 

In  the  remarkable  experience  of  Dr.  Paterson  at  Frimley  it  must  not  be 
forgotten  that  the  great  majority  of  his  patients  were  admitted  to  the  sana- 
torium and  placed  upon  therapeutic  graduated  labor  only  after  a  more  or  less 
protracted  period  of  rest  at  Brompton  Hospital,  and  the  majority  of  these 
patients  were  such  as  would  be  classified  as  "Far  Advanced,"  hence  with  a 
history  from  which  valuable  data  regarding  individual  resistance  might  be 
gathered. 

In  selecting  patients  for  this  form  of  treatment,  therefore,  we  consider  it 
as  of  first  importance  that  they  should  have  had  a  preliminary  period  of  "rest 
cure"  under  observation,  and  that  their  disease  should  not  be  active. 
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Other  conditions,  named,  as  we  believe,  in  the  order  of  their  importance, 
are:  the  absence  of  active  compHcations  of  cardiac,  renal,  digestive,  or  nervous 
systems;  frequent  hemoptyses,  large  vomica,  copious  expectoration,  violent 
coughing;  in  short,  any  condition  which  would  naturally  render  the  prognosis 
unfavorable.  In  a  general  way  the  same  conditions  which  determine  the  selec- 
tion of  patients  for  tuberculin  treatment  will  hold  good  in  the  selection  of  those 
for  treatment  by  induced  autoinoculation. 

At  Loomis  Sanatorium  we  have  made  it  a  practice  to  place  no  patient  upon 
advanced  therapeutic  exercise  until  he  has  demonstrated  a  capacity  for  at  least 
two  hours'  daily  walking  without  fever  reaction  or  other  symptoms  of  excessive 
autoinoculation. 

That  of  any  group  of  patients  treated  by  this  method  a  certain  number  will 
develop  intolerance  and  have  to  be  suspended  from  treatment,  either  tempo- 
rarily or  permanently,  is  quite  to  be  expected.  The  same  weeding-out  process 
has  to  be  employed  as  in  tubercuUn  or  any  other  special  form  of  treatment. 
The  majority  of  these  unsuitable  cases  will  have  demonstrated  their  intolerance 
to  exercise  while  still  in  the  walking  group,  that  is,  before  the  advanced  grades 
of  exercise  have  been  attempted.  In  fact,  many  "ambulant"  cases  of  tubercu- 
losis we  find  quite  unsuitable  for  treatment  by  autoinoculation,  although  such 
cases  may  quite  harmlessly  go  through  the  ordinary  routine  of  the  day,  dressing, 
coming  to  meals,  and  even  walking  about  a  little.  There  are  also  a  few  patients 
who  will  tolerate  a  considerable  amount  of  walking  exercise  without  symptoms 
of  excessive  autoinoculation  who  "break"  when  placed  upon  even  small  amount 
of  other  forms  of  exercise. 

If,  after  repeated  trials,  a  tolerance  to  reasonable  amounts  of  varied  exer- 
cise cannot  be  developed,  the  prognosis  must  be  considered  unfavorable.  In 
fact,  tolerance  to  the  higher  grades  of  exercise  is  one  of  the  surest  indications 
of  arrest  of  the  tuberculous  disease. 

The  caution  which  we  have  felt  it  wise  to  exercise  in  our  selection  of  cases 
suitable  for  treatment  by  this  method  is  shown  by  the  fact  that  during  the 
period  covered  by  this  investigation  (1908,  to  April,  19 14)  of  899  male  patients 
discharged,  only  300,  or  2,2,  per  cent.,  were  considered  suitable. 

FORMS  OF  EXERCISE  EMPLOYED 

With  the  majority  of  patients  included  in  this  investigation  manual  labor 
has  been  the  form  of  exercise  employed.  P'orestry  work,  road-building,  garden- 
ing, mowing  lawns,  etc.,  have  been  used.  This  work  has  been  graded  as  to 
character  of  work  and  time  allowed.  The  most  scrupulous  supervision,  how- 
ever, will  not  insure  identical  expenditure  of  energy  in  different  individuals. 
Even  Paterson's  ingenious  scheme  does  not  work  out  perfectly  in  this  respect. 
Obviously,  there  will  be  the  lazy  and  indifferent  patient  working  beside  the 
ambitious  and  energetic  one;  one  in  full  sympathy  and  intelligent  co-operation 
with  the  plan,  and  another  in  whom  it  is  impossible  to  awaken  any  interest. 
This  forms  an  unavoidable  difficulty  in  the  scheme.  And  yet  it  is  surprising 
how  much  can  be  accomplished  in  equalizing  exercise  by  proper  and  intelli- 
gent supervision. 
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We  have  employed  golf  and  a  few  other  outdoor  sports  also  as  forms  of 
exercise  among  a  certain  class  of  patients.  Golf  especially  lends  itself  to  this 
scheme  of  graduated  exercise  and  can  be  graded  quite  accurately.  Horseback 
riding  is  a  less  satisfactory'  form,  but  has  been  employed  in  a  few  instances. 

The  proper  grading  of  exercise  is  an  important  point.  Our  general  scheme 
is  as  follows:  After  the  preliminary- rest  cure  the  patient  selected  for  this  method 
of  treatment  is  given  gradually  increasing  walking  exercise.  This  is  controlled 
partly  by  weight,  sputum,  and  chest  records,  and  by  careful  noting  of  the  pa- 
tient's general  condition,  but  principally  by  exercise  charts  which  the  patient 
himself  is  instructed  to  keep.  On  these  he  records  his  temperature  and  pulse, 
not  only  immediately  upon  returning  from  exercise,  but  also  a  second  time 
after  one-half  hour's  rest.  Rectal  temperature  is  used,  and  it  will  frequently 
be  found,  especially  when  the  daily  amount  of  exercise  is  being  increased,  that 
the  temperature  taken  immediately  after  exercise  is  somewhat  elevated — even 
as  much  as  one  or  two  degrees  in  many  instances.  This  has  been  called  an 
oxidation  temperature,  and  is  not  a  true  fever.  As  it  can  be  evoked  in  non- 
tuberculous  indi\iduals,  it  is  of  no  significance  provided  it  has  fallen  to  normal 
at  the  end  of  one-half  hour's  rest.  This  rest  temperature,  on  the  other  hand, 
is  considered  one  of  the  best  criteria  as  to  whether  the  exercise  is  being  properly 
graded.  If  above  normal,  it  is  an  indication  of  excessive  autoinoculation  and 
the  exercise  is  discontinued  or  diminished. 

With  careful  regard  then  to  these  indications  of  overdosage  the  walking 
exercise  is  gradually  increased  in  amount  up  to  at  least  two  or  three  hours  a  day. 
If  this  is  perfectly  tolerated,  one  of  the  advanced  forms  of  exercise  is  begun  in 
small  amounts  and  controlled  and  gradually  increased  in  exactly  the  same  way. 
In  few  cases  do  we  go  beyond  four  hours'  exercise  a  day,  and  never  beyond  five. 

STATEMENT  OF  RESULTS 

Looking  back  over  our  experience  with  this  method,  and  attempting  to 
estimate  the  results  that  we  have  attained  with  it,  we  feel  that  the  results  have 
been  eminently  satisfactory  and  that  the  method  is  a  most  valuable  addition 
to  the  therapeutic  armamentarium  in  the  battle  against  tuberculosis.  It 
must  be  used  with  great  care,  and  with  a  thorough  knowledge  of  the  underlying 
conditions,  but  when  so  used,  there  is  no  doubt  in  our  minds  that  it  does  ac- 
complish the  objects  sought.  It  does  raise  the  patient's  general  and  specific 
resistance,  it  does  put  him  in  a  better  condition  to  resume  his  work,  and  it 
does  add  interest  and  zest  to  the  patient's  sanatorium  routine,  and  thus  conduce 
to  better  discipline. 

W^e  cannot  give  any  statistics  comparing  results  in  autoinoculation  cases 
w4th  rest  cases,  as  our  rest  cases  have  all  been  such  as  were  not  considered  suit- 
able for  autoinoculation,  and  it  would,  therefore,  not  be  fair  to  use  them  for 
controls.  It  is  possible,  however,  to  compare  cases  treated  by  walking  alone 
with  those  treated  by  more  advanced  grades  of  exercise,  and  this  has  been  done 
in  the  following  tables.  Only  males  have  been  included  in  these  statistics, 
as  it  has  not  been  found  practicable  to  carry  out  as  systematic  a  scheme  of 
treatment  of  this  sort  with  women. 
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Since  this  method  was  first  adopted  in  1908  we  have  discharged  up  to  the 
present  just  200  males  who  have  been  for  at  least  a  month  under  treatment  by 
advanced  therapeutic  exercise.  In  the  Annex  Division  of  the  sanatorium 
manual  labor  has  been  obligatory  for  suitable  cases  since  1908.  In  the  Main 
Division,  however,  we  have  used  the  method  only  since  191 1,  and  it  has  been 
optional  with  the  patients  whether  they  would  join  the  work  squad  or  remain 
on  walking  exercise.  As  a  matter  of  fact,  almost  all  are  eager  to  join  the  squad 
as  soon  as  permitted  to,  but  a  few  have  not  so  elected.  By  using  these  cases 
and  by  going  back  in  our  Main  Sanatorium  records  for  about  two  years  before 
191 1,  we  have  been  able  to  select  100  cases  who  would  have  been  suitable  in 
every  way  for  the  work  squad,  but  who  took  their  exercise  only  in  the  form  of 
walking.  Practically  all  these  patients  were  walking  from  two  to  five  hours  a 
day  at  some  time  before  their  discharge. 

In  selecting  these  control  cases  we  have  considered  the  question  of  length  of 
sanatorium  residence,  and  have  used  no  cases  who  have  remained  in  the  insti- 
tution less  than  eight  weeks.  Although  we  have  not  included  these  figures  in 
the  tables,  lest  it  make  them  too  cumbersome,  sufl&ce  it  to  say  that  the  average 
length  of  stay  is  almost  the  same  for  the  two  groups.  The  age  of  the  patients 
was  also  considered,  and  the  averages  here  also  found  to  be  almost  the  same. 

During  the  period  from  which  these  advanced  exercise  and  control  cases 
were  selected  there  have  been  discharged  from  the  sanatorium  a  total  of  899 
males.  Thus  only  300  out  of  899,  or  ^t,^  per  cent,  of  total  cases,  have  been 
considered  suitable  for  autoinoculation  by  advanced  grades  of  exercise,  showing 
that  it  is  by  no  means  a  method  to  be  universally  applied.  A  division  of  these 
cases  into  three  groups  according  to  classification  on  admission  gives  the  fol- 
lowing^data: 


TABLE  I.— PERCENTAGE  OF  MALE   PATIENTS   SUITABLE  FOR  ADVANCED 
THERAPEUTIC  EXERCISE 


Total  Number  of  Males 

Discharged  from 

Sanatorium 

Number  Suitable  for 
Advanced  Thera- 
peutic Exercise 

Per  Cent. 

Incipient 

109 
400 
390 

59 

177 

64 

54 

Moderately  advanced  .... 
Far  advanced 

44 
16 

Total 

899 

300 

33 

In  the  tables  comparing  the  200  advanced  exercise  cases  with  the  100 
walking  exercise  controls,  we  have  used  as  criteria  of  comparison  the  discharge 
condition,  and  have  also  used  in  separate  tables  the  loss  of  tubercle  bacilli  in 
the  bacillary  cases,  this  latter  being  probably  the  best  single  criterion  of  im- 
provement in  a  tuberculous  patient. 


o 
u 

M 
O 
(4 
< 


m 

m 

H 

W 
I— I 
H 
< 
Pi 

O 

Oh 

o 
p< 
o 


o 

o 

m 

< 

CM 

o 


c  2 


FIOX 


£5 


Q^ 


S  3 


Flox 


IB^ox 


^ 


i2  fe? 


6? 


^ 


^ 


fe? 


o^  j^ 

>, 

,_) 

p 

|3 

II 

< 

V ' 

^ 


^ 


fe^ 


^ 


^ 


6? 


fe? 


^ 


&5 


^ 


^ 


6? 


o 


^ 


O 


< 
n 

w 
>-A 
u 
(4 
w 

& 

H 

O 

O) 

O 
1-1 

pq 


o 
o 
o 

H 

o 

12; 
o 

en 
t— I 

fin 
r^ 

o 
u 


a 
u 

»o 

a 

>  s 

r- 

cs 

t^ 

T3    <0 


O 


127 


128  EXERCISE  AS  A  THERAPEUTIC  MEASURE  IN  PULMONARY  TUBERCULOSIS 

As  you  see  from  these  tables,  the  "Incipient"  and  "Moderately  Advanced" 
cases  show  almost  the  same  percentages  for  the  two  groups.  The  "Far  Ad- 
vanced," however,  show  distinctly  in  favor  of  the  group  treated  by  advanced 
exercise.  This  bears  out  an  impression  which  we  had  previously  formed  that 
the  few  "Far  Advanced"  cases  which  are  suitable  for  this  method  of  treatment 
do  especially  well  under  it. 

CONCLUSION 

We  would  offer  the  following  general  conclusions  from  this  study : 

1.  Properly  graded  exercise  of  varied  forms  for  the  purpose  of  autoinocula- 
tion  is  of  advantage  in  the  treatment  of  convalescent  tuberculous  patients. 

2.  Such  exercise  should  be  preceded  by  a  rest  cure,  should  be  most  carefully 
controlled,  and  should  be  used  only  in  cases  in  which  the  disease  has  ceased  to 
show  any  constitutional  symptoms  of  activity. 

3.  In  these  selected  cases  such  exercise  increases  the  patient's  general  and 
specific  resistance,  puts  him  in  better  condition  for  resuming  his  work  after 
discharge  from  treatment,  and  adds  interest  to  his  sanatorium  life. 

4.  Statistics  show  that  only  about  50  per  cent,  of  all  "Incipient"  and 
"Moderately  Advanced"  cases,  and  about  16  per  cent,  of  "Far  Advanced" 
cases,  are  suitable  for  such  treatment. 

5.  Statistics  would  further  indicate  that  the  few  "Far  Advanced"  patients 
who  are  suitable  do  especially  well  on  advanced  grades  of  exercise. 


DISCUSSION  ON  PAPER  BY  DRS.  MILLS  AND  KING 

Dr.  Alexius  M.  Forster,  Colorado  Springs:  I  sincerely  hope  that  Dr. 
Mills'  very  able  and  interesting  paper  will  call  forth  as  much  discussion  as 
pneumothorax  and  some  of  the  other  subjects  considered  here. 

I  believe  that  the  question  of  exercise  is  the  most  important  the  sanatorium 
man  has  to  deal  with.  We  have  apparently  reached  sound  conclusions  that  are 
generally  adhered  to  in  regard  to  most  other  methods  used  in  sanatorium  treat- 
ment, but  there  are  such  wide  variations  of  method  and  hazy  ideas  in  regard 
to  the  use  of  exercise  that  it  is  of  extreme  importance  that  the  question  be  dis- 
cussed until  we  finally  establish  some  definite  line  of  action. 

I  believe  I  am  right  in  saying  that  the  improper  use  of  exercise  or  work  is 
responsible  for  more  bad  results  than  any  other  one  cause.  Possibly  it  is  be- 
cause of  this  that  so  many  men  refuse  to  meet  the  question  and  leave  it  to  the 
patient  to  settle  after  he  leaves  the  sanatorium.  But  the  question  must  be 
settled  sooner  or  later,  and  it  seems  to  me  that  if  it  is  worked  out  in  the  in- 
stitution under  the  eye  of  the  physician  there  is  the  smallest  chance  of  failure. 

Exercise  of  some  sort  is  permitted  in  every  sanatorium  to  patients  who 
have  reached  an  afebrile  condition.  In  our  large  public  institutions,  if  this 
exercise  is  not  productive,  it  is  bound  to  be  more  or  less  demoralizing.  As  Dr. 
Mills  has  said,  graduated  systematic  exercise  improves  the  discipline  in  the 
institution.  Too  many  patients  get  the  idea  that  work  of  any  sort  is  con- 
traindicated,  and  that  the  exercise  they  take  must  not  partake  of  the  nature  of 
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work.  I  do  not  think  that  it  is  the  object  of  those  of  us  who  are  interested  in 
the  development  of  graduated  exercise  to  make  workhouses  of  our  sanatoria. 
It  is  primarily  our  object  to  recognize  that  we  have  the  moral  and  mental  wel- 
fare of  our  patients  to  look  after,  as  well  as  the  physical. 

But  leaving  all  this  aside,  and  even  not  claiming  that  graduated  exercise 
is  a  therapeutic  measure,  it  remains  that  the  only  real  definition  of  cure  that 
we  have  is  the  ability  of  the  patient  to  do  his  or  her  daily  work.  If  this  question 
is  left  to  be  settled  after  the  patient  leaves  the  institution,  it  is  quite  natural 
that  failure  should  be  the  rule  rather  than  the  exception. 

The  more  practical  the  work,  the  surer  we  are  to  receive  the  co-operation  of 
the  patients.  Basket  work,  rug-weaving,  and  pottery  have  not  proved  suc- 
cessful, not  only  because  the  market  for  such  products  is  artificial,  but  also  be- 
cause the  patients  feel  that  such  work  is  more  or  less  futile.  We  all  ask  that 
outsiders  employ  our  former  patients,  and  at  least  we  should  set  them  the 
example  of  using  our  patients  within  the  institution.  It  is  quite  possible  to 
carry  on  all  the  household  duties  with  patients'  labor,  and  when  that  is  done, 
there  still  remains  a  supply  of  energy  which  can  be  used  in  other  channels. 

My  experience  has  led  me  to  feel  very  strongly  that  farm  and  garden  work 
offers  the  widest  variety  of  useful  employment.  It  is  very  pleasant  to  note  the 
increased  interest  in  the  question  of  graduated  work.  It  was  not  so  long  ago 
that  gentlemen  in  these  meetings  were  ready  to  criticize  our  efforts  without 
offering  anything  constructive  in  regard  to  the  matter. 

Possibly  the  success  of  the  training  schools  for  nurses  has  helped  to  change 
this  attitude.  If  we  can  take  young  women  and  fit  them  for  remunerative 
work  in  this  one  line,  why  cannot  we  apply  the  same  principle  to  all  our  patients 
and  give  them  special  training  along  any  line  for  which  they  seem  best  suited. 

Another  example  of  what  can  be  done  has  just  come  before  this  Association. 
The  Phipps  Dispensary  in  Philadelphia  is  developing  the  shirt-waist  industry 
on  a  small  scale  and  it  is  proving  successful.  Until  we  have  developed  this 
part  of  our  work  to  its  highest  point  of  efi&ciency,  we  will  be  remiss  in  our  duty. 

In  conclusion  I  need  hardly  say  that  necessary  care  must  be  exercised  to 
avoid  doing  harm  with  exercise.  Undue  enthusiasm  or  lack  of  careful  medical 
supervision  may  easily  lead  to  disaster. 

I  have  always  admired  Dr.  Paterson  because  he  kept  these  points  in  view. 
As  long  as  his  patients  had  any  active  symptoms  they  were  kept  absolutely  at 
rest,  no  matter  whether  this  period  lasted  weeks  or  months.  And  whenever, 
in  the  course  of  their  work,  active  symptoms  returned,  the  rest  cure  was 
immediately  restored. 

Dr.  James  A.  Miller,  New  York:  I  think  we  are  indebted  to  Dr.  Mills  and 
Dr.  King  for  keeping  before  us  those  principles  of  regulated  exercise  which  Dr. 
Paterson  worked  out  so  admirably.  At  the  same  time  I  cannot  help  feeling 
somew^hat  reluctant  to  accept  the  definiteness  implied  in  the  term  "  therapeutic 
autoinoculation."  It  seems  to  me  that  we  have  to  deal  with  an  agent  not 
nearly  as  definite  as  tuberculin  in  the  sense  of  being  able  to  give  definite  doses. 

I  like  to  think  of  exercise  as  what  the  individual  is  able  to  stand  from  the 
clinical  point  of  view,  and  feel  that  there  has  been  a  good  deal  of  harm  done 
through  the  autoinoculation  theory  of  exercise  by  a  good  many  physicians  who 
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have  not  had  the  opportunity  to  study  the  cases  as  carefully  as  they  are 
studied  at  the  Loomis  Sanatorium. 

We  have  perhaps  gotten  a  Httle  too  far  away  from  the  principle  of  rest  in 
broadening  our  ideas  of  the  principles  of  exercise  in  the  treatment  of  tubercu- 
losis. Personally  I  do  not  believe  that  we  are  able  to  say  definitely  that  in 
allowing  such  and  such  an  amount  of  exercise  we  are  giving  such  and  such  an 
amount  of  an  autoinoculation.  I  think  that  we  are  only  able  to  say  that  certain 
cases  can  stand  certain  amounts  of  exercise,  and  after  they  have  gone  through 
a  period  of  rest,  they  ought  to  have  this  exercise  before  they  are  turned  back 
into  their  ordinary  occupations.  While  the  principle  involved,  that  there  is  a 
process  going  on  of  autoinoculation,  is  undoubtedly  correct,  the  term  perhaps  has 
been  unfortunate  in  its  results  by  inducing  those  who  do  not  study  the  question 
carefully  enough  to  insist  upon  exercise  as  a  means  of  treatment  with  the  idea 
that  they  have  an  exact  method  similar  to  the  tuberculin  treatment.  I  think 
that  perhaps  in  some  of  our  institutions — and  I  know  that  in  many  individual 
private  cases — not  enough  rest  has  been  given,  and  perhaps  the  idea  that  we  are 
giving  a  definite  dose  of  tuberculin  by  regulated  exercise,  autoinoculation,  in 
other  words,  has  had  some  influence  in  this  direction. 

I  want  simply  to  express  my  belief  that  there  is  a  danger  in  giving  the  im- 
pression that  we  are  here  dealing  with  a  very  exact  therapeutic  procedure.  In 
my  opinion  we  are  not. 

Dr.  William  Charles  White,  Pittsburgh :  It  is  a  very  great  pleasure  to  me 
to  hear  Dr.  Miller  take  this  stand.  I  have  always  considered  work  not  a 
therapeutic  agent  in  tuberculosis.  Every  febrile  case  comes  to  a  day  when  it  is 
able  to  do  a  certain  amount  of  work.  Every  typhoid  case,  every  pneumonic 
case,  every  case  of  sickness  of  any  sort,  comes  to  the  point  when  it  can  sit  up 
five  minutes  or  when  it  can  do  whatever  the  doctor's  prescription  permits, 
for  a  certain  length  of  time,  and  this  is  undoubtedly  the  situation  in  tubercu- 
losis. There  comes  a  day  when  the  patient  is  allowed,  without  fear  on  the  part 
of  the  doctor  that  harm  will  be  done,  to  do  a  little  work,  and  I  think  that  work 
can  be  considered  in  connection  with  these  cases  only  as  subject  to  permission 
on  the  part  of  the  doctor  and  not  certainly  as  a  therapeutic  agent. 

Dr.  Myer  SoUs-Cohen,  Philadelphia:  Latham  and  Inman,  in  England, 
first  gave  tuberculin  while  recording  the  opsonic  index,  finding  that  by  taking 
the  index  they  could  measure  the  appropriate  amount  of  tuberculin  they 
should  give;  and  then  they  did  the  same  with  graduated  exercise.  They  showed 
that  graduated  exercise  raised  the  opsonic  index  the  same  as  tuberculin  did, 
and  that  it  could  be  regulated  just  as  well  as  the  doses  of  tuberculin.  A  couple 
of  years  ago  Dr.  Strickler  and  I  presented  a  paper  before  this  Association  show- 
ing that  the  effect  of  graduated  exercise  on  the  blood  was  just  the  same  as  what 
we  had  shown  the  year  before  as  resulting  from  doses  of  tuberculin.  It,  there- 
fore, seems  to  me  that  with  the  opsonic  index  and  the  blood-picture  you  can 
measure  the  proper  amount  of  tuberculin  and  graduated  exercise  one  must 
give.  Latham  and  Inman  also  found  out  that  by  clinical  observation  you  could 
measure  the  amount  of  tuberculin  almost  as  accurately  as  by  the  opsonic 
index,  and  that  the  feeling  of  well-being  and  improvement  of  symptoms  went 
with  a  rising  index,  and  that  a  feeling  of  malaise  and  tiredness  and  slight 
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symptoms  of  tuberculin  reaction  went  with  the  falling  index;  and  undoubtedly 
the  same  thing  is  true  in  graduated  exercise.  If  we  observe  the  symptoms  of 
slight  reaction  as  accurately  as  when  giving  tuberculin,  we  can  give  graduated 
exercise  as  a  therapeutic  measure  with  a  fair  degree  of  accuracy  of  dosage. 
And  when  we  think  of  exercise  as  a  therapeutic  measure,  we  must  have  an  exer- 
cise that  will  give  a  reaction.  Possibly  sitting  still  and  working  at  a  shirt-waist 
will  not  cause  the  rise  in  the  opsonic  index  that  you  get  from  other  exercise; 
so  when  we  consider  exercise  from  a  therapeutic  standpoint  and  not  preliminary 
to  going  into  the  outside  world,  we  must  consider  the  character  of  the  work  and 
whether  it  will  give  the  kind  of  exercise  we  desire. 

Dr.  Charles  O.  Probst,  Columbus,  Ohio :  The  doctor  naturally  approaches 
the  question  from  an  institutional  standpoint,  yet  only  a  small  proportion  of 
these  cases  ever  get  into  an  institution.  From  the  statistics  presented,  there 
is  not  much  difference  between  walking  and  any  other  kind  of  exercise  except 
in  advanced  cases.  For  the  case  at  home,  if  we  depend  on  exercise,  it  must 
usually  be  a  walking  exercise.  There  is  an  occupational  exercise  that  it  is 
wise  to  speak  of,  and  that  is  continuing  the  individual  in  his  own  occupation, 
and,  in  some  cases,  after  a  very  short  period  of  rest,  it  is  entirely  practical  to 
take  a  patient  with  a  certain  form  of  occupation  and  permit  him  to  continue  it, 
possibly  beginning  only  on  half  time  and  later  increasing  little  by  little.  If  we 
can  do  this,  from  the  economical  standpoint,  it  is  a  very  great  advantage. 

Dr.  Alfred  Meyer,  New  York:  If  any  of  you  have  seen  Dr.  Paterson  do  the 
supervision  at  Frimley,  you  must  feel,  as  I  do,  that  he  is  a  genius  along  the  line 
of  intensity  of  work  and  enthusiasm  for  what  he  has  in  hand,  and  that  has  led 
me  repeatedly  to  say  that  it  appears  to  me  a  partial  solution  of  this  whole 
question  will  depend  upon  the  t>-pe  of  man  at  the  head  of  the  institution  intro- 
ducing this  therapeutic  measure.  It  means  an  immense  amount  of  detail;  it 
means  a  great  deal  of  enthusiasm;  it  means  supervision  down  to  the  last  detail 
of  every  single  case  you  submit  to  this  form  of  treatment,  and  then,  in  the  final 
analysis,  it  means  that  these  cases  must  be  observed  in  institutions  by  that 
type  of  man.  You  cannot,  from  hour  to  hour  and  day  to  day,  control  the  ordin- 
ary cases  of  tuberculosis  as  we  see  them  in  the  ambulant  stage  in  the  great  cities 
of  the  world.  Just  as  the  trained  nurses  who  formerly  had  been  made  super- 
intendents of  schools  were  not  trained  superintendents,  just  so  we  should  have 
institutions  where  men  would  be  trained  to  be  supervisors  or  superintendents 
in  the  highest  sense  of  the  word  for  institutions  taking  care  of  tuberculous 
cases,  and  then,  with  the  multiplication  of  the  tribe  of  Paterson,  we  may,  with- 
out injury  to  the  patients  and  perhaps  even  more  with  benefit  to  the  patients, 
use  the  graduated  forms  of  exercise  as  he  has  done. 

Dr.  Mills :  I  will  take  up  first  Dr.  Miller's  point  about  the  danger  of  using 
too  much  exercise,  that  is,  that  the  use  of  exercise  will  go  to  an  extreme.  I 
think  one  of  the  most  important  things  that  Dr.  Paterson  has  done  is  to  attempt 
to  lay  down  accurately  the  indications  for  rest  and  for  exercise.  The  danger  has 
been  in  the  indiscriminate  use  of  either  method.  They  are  both  valuable 
methods.  They  have  both  been  used,  and  up  until  Dr.  Paterson's  time  we 
can  say  they  were  used  indiscriminately.  If  we  take  up  almost  any  text-book 
on  medicine  of  fifty  years  back,  we  will  see,  imder  the  treatment  of  tuberculosis, 
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the  advice  to  exercise, — exercise  in  the  open  air, — and  with  no  limitations  as  to 
the  kind  of  patients  that  are  to  follow  it.  The  patient  is  advised  to  get  out  and 
ride  20  miles  a  day  on  horseback  or  go  to  the  woods  and  rough  it.  Such  in- 
discriminate use  of  exercise  must  have  done  great  harm,  and  it  is  not  strange 
that  the  reaction  followed,  until  a  few  years  ago  it  was  rest,  rest,  rest!  for  all 
classes  of  patients;  feed  the  patient  up,  fatten  him,  that  was  the  object  that  was 
sought,  and  that  was  the  way  the  patients  were  discharged. 

Now  with  Dr.  Paterson's  work  there  has  been  an  attempt  to  get  at  the 
value  of  these  two  kinds  of  treatment  in  different  cases,  to  lay  down  the  indi- 
cations for  rest  and  those  for  exercise.  Dr.  Paterson's  enthusiastic  advocacy 
of  exercise  in  certain  cases  may  possibly  have  caused  the  pendulum  to  swing 
too  far  on  the  side  of  exercise,  and,  as  Dr.  Miller  said,  perhaps  it  is  swinging 
back  a  little  now  toward  rest  again.  It  has  not  been  worked  out  thoroughly, 
and  there  is  probably  a  good  deal  to  do  in  the  future  along  just  these  lines, 
working  out  the  exact  indications  as  to  just  what  cases  we  are  to  treat  by  rest 
and  just  what  cases  we  are  to  treat  by  exercise. 

As  to  the  measurement  of  the  autoinoculation,  of  course,  it  cannot  be  ac- 
curately measured.  Whether  it  can  be  as  accurately  measured  as  tuberculin 
is  a  question  that  I  think  is  debatable,  but  we  can  do  this — we  can,  by  carefully 
keeping  record  of  the  patient,  keep  below  the  harmful  dosage,  and  while  we 
may  not  be  giving  the  exact  dose  that  will  do  the  greatest  amount  of  good,  we 
can  give  doses  that  will  do  some  good  and  keep  below  the  harmful  limit. 

Dr.  Forster  has  mentioned  farm  work,  and  the  practical  application  of 
some  of  these  methods.  We  have  not  considered  the  economic  value  in  our 
work  very  much;  in  fact,  I  do  not  think  that  in  our  particular  case  it  has  been 
of  any  very  great  economic  value.  It  has  been  gone  at  from  a  therapeutic 
standpoint,  but  I  should  think  there  might  be  a  chance  to  work  out  the  eco- 
nomic side  of  it  much  more  thoroughly. 

Dr.  White's  comparison  of  the  treatment  of  tuberculosis  with  that  of  typhoid 
does  not  seem  to  me  to  be  very  good.  Typhoid  is  an  acute  condition  in  which 
the  patient  at  some  time  gets  the  balance  in  his  favor  and  after  that  the  disease 
is  practically  cured.  In  a  chronic  condition  such  as  tuberculosis,  where  you 
get  a  swing  to  one  side  and  then  to  the  other  in  favor  of  the  disease  or  in  favor 
of  the  patient,  it  seems  to  me  that  the  question  of  the  use  of  exercise  in  treat- 
ment is  very  different.  We  can  regard  exercise  as  a  therapeutic  measure  in  a 
case  of  tuberculosis  where  it  would  not  be  considered  perhaps  as  such  in  an 
acute  condition  with  a  rapid  recovery,  such  as  a  case  of  typhoid.  It  is  more 
analogous  to  chronic  heart  conditions,  where,  of  course,  in  just  the  same  way 
there  are  times  when  rest  is  absolutely  imperative  and  there  also  comes  a  time 
when  exercise  is  used  as  a  therapeutic  measure. 
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Important  contributions  to  the  study  of  the  course  of  tuberculin  hyper- 
sensitiveness  in  human  beings  have  been  made  by  Junker,  Reuschel,  Hamburger, 
Erlandsen,  White,  and  others.  These  workers  employed  the  cutaneous  test, 
the  "Stich-reaktion,"  and  modifications  of  the  cutaneous  test. 

All  these  methods  are  unsatisfactory  because  of  the  number  of  factors  be- 
yond the  observer's  control  that  enter  into  the  results.  The  most  ambitious 
work  with  the  cutaneous  test  has  been  that  of  EUermann  and  Erlandsen  abroad, 
and  of  White  and  his  associates  in  America.  But  even  here,  Dr.  Boardman, 
working  in  Dr.  Hamman's  clinic,  has  shown  that  the  variations  inherent  in  the 
method  itself  may  be  as  great  as  the  differences  upon  which  the  authors  base 
their  diagnostic  conclusions.  The  results  of  von  Pirquet,  Lord,  Schutz,  and 
others  tend  in  the  same  direction. 

There  remains  yet  a  more  exact  method — the  intracutaneous  test.  In  this 
test  a  measured  amount  of  a  known  dilution  of  tuberculin  is  introduced  into  the 
skin  in  such  a  manner  that  extremely  accurate  readings  are  possible.  Notable 
results  have  been  obtained  with  this  method  upon  experimental  animals  by 
Romer. 

The  object  of  the  present  work  is  the  application  of  this  test  to  tuberculous 
human  beings. 

The  work  was  undertaken  at  the  suggestion  of  Dr.  Hamman,  to  whom  I  had 
applied  for  such  work,  and  carried  out  at  Eudowood  Sanatorium  through  the 
courtesy  of  the  officers  of  that  institution. 

A  tray  was  fitted  up  in  such  manner  as  to  facilitate  accurate  work.  Sep- 
arate bottles  and  syringes  were  provided  for  each  dilution  of  tuberculin,  and 
extreme  care  was  taken  to  prevent  contamination  of  the  needles. 

Solutions  of  tuberculin  were  made  in  the  strength  shown  in  the  following 
table. 

BOTTLE  C  =  NORMAL  SALT  SOLUTION  +   'A7o  CARBOLIC  ACID 


I.   Bottle  8     =  -j'oTJ  mg-  tuberculin  in  each  c.c.  or  TTii^Toiy 


Bottle  7.5 

= 

IL 

Bottle  7 
Bottle  6.5 

= 

1 

3  Oil 

mg.  tuberculin  in  each  c.c. 

III. 

Bottle  6 
Bottle  5.5 



J^ 

mg.  tuberculin  in  each  c.c. 

IV. 

Bottle  5 

= 

i 

mg.  tuberculin  in  each  c.c. 

Bottle  4 

= 

-u 

gram  tuberculin  in  each  c.c. 

Bottle  3 

= 

h 

gram  tuberculin  in  each  c.c. 

Bottle  2 

= 

i 

gram  tuberculin  in  each  c.c. 

Bottle  1 

= 

1 

gram  tuberculin  in  each  c.c, 

To  no 
S  :l  0 
1  Off 


n  the  ^V  c.c.  dose, 

n  the  2'jj  c.c.  dose, 

n  the  ^  c.c.  dose, 

n  the  5^  c.c.  dose, 

n  the  2V  c.c.  dose, 

n  the  ^(j  c.c.  dose, 

n  the  TvV  c.c.  dose. 


i.  e.,  stock  tuberculin. 


Bottles  5  to  8  only  were  represented  on  the  tray. 
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Individuals  reacting  to  ^V  c.c.  of  the  dilution  in  Bottle  8,  i.  e.,  reacting  to 
TUTU'S^  milligram  tuberculin,  were  said  to  have  hypersensitiveness  of  Grade 
I;  those  reacting  first  to  yiriTT^,  of  Grade  II,  and  so  on. 

It  was  found  that  the  usual  reaction  consisted  of  hyperemia  and  slight  in- 
filtration about  the  site  of  injection,  analogous  to  the  reaction  to  the  cutaneous 
test.  The  area  of  hyperemia  measured,  as  a  rule,  0.75  to  2.25  centimeters  in 
diameter.  This  appeared  usually  in  sLx  to  twelve  hours,  reached  its  maximum 
in  twenty-four  to  forty-eight  hours,  and,  as  a  rule,  had  disappeared  in  a  week 
or  ten  days.  The  reaction  at  the  site  of  the  control  injection  of  sterile  normal 
salt  solution  and  carbolic  acid  consisted  of  a  definite  "traumatic"  reaction, 
distinguishable  from  a  mild  tuberculin  reaction  only  in  that  it  reached  its 
maximum  in  about  twenty-four  hours  and  had  quite  disappeared  in  forty- 
eight  hours.  Points  of  injection  of  tuberculin  dilutions  too  weak  to  produce  a 
tuberculin  reaction  presented  a  similar  appearance  and  faded  likewise.  Post- 
poning the  reading  of  the  test  until  forty-eight  hours  had  elapsed,  removed, 
thus,  any  possibility  of  confusing  the  results  of  the  two  injections.  Where  the 
response  to  a  given  injection  was  marked,  it  was  observed  that  points  which  had 
responded  to  a  former  application  of  tuberculin  presented  hyperemia  anew, 
though  in  a  lessened  degree. 

The  patients  were  all  under  institutional  treatment.  The  treatment  was 
essentially  the  same  in  each  case — hygienic-dietetic.  All  patients  had  been 
diagnosed  as  actively  tuberculous;  the  eye  test  had  been  employed  in  many. 
Each  patient  was  carefully  examined  from  time  to  time,  the  more  frequently 
when  there  was  reason  to  believe  some  change  might  be  present.  All  were 
under  my  immediate  supervision.  A  record  of  the  temperature  of  each  patient 
was  available  at  all  times,  and  a  chart  containing  his  subjective  sensations  as 
recorded  by  himself  was  available  in  most  cases. 

The  tests  were  made  at  intervals  of  fourteen  days.  They  were  made  upon 
the  forearm,  except  where  the  patient  objected  to  temporary  disfigurement, 
and  then  upon  the  upper  arm.  Save  for  a  tendency  to  a  more  diffuse  reaction 
upon  the  upper  arm,  no  difference  was  noted  as  between  the  two  sites. 

Three  injections  were  usually  given  at  a  distance  up  the  arm  of  3  to  4  centi- 
meters from  each  other;  first  the  control  solution  distally,  then  the  tuberculin 
dilutions  in  order  of  strength,  the  weaker  nearer  the  control.  In  subsequent 
tests  effort  was  made  to  avoid  the  site  of  earlier  application,  lest  local  hyper- 
sensitiveness be  induced. 

Each  individual  was  tested  first  for  reaction  to  ttoVtto  nig.,  or  at  least 
to  a  dilution  weaker  than  that  to  which  it  was  likely  he  would  react. 

Subsequent  tests  were  made  to  include  the  dilution  to  which  the  patient 
had  previously  reacted,  and  one  weaker  dilution,  or  one  stronger  dilution  or 
both,  according  to  the  peculiarities  of  the  case  as  shown  in  previous  re- 
actions. 

Reactions  were  read  at  forty-eight  hours;  the  traumatic  (control)  reaction 
had  faded  away  by  this  time;  the  tuberculin  reaction  was  at  its  height. 

The  size  of  the  area  of  hyperemia  was  noted,  and  the  presence  of  any  unusual 
phenomena  was  sought  for — unusual  infiltration,  central  pitting,  etc. 

The  patient  was  questioned  about  his  condition  before  making  the  test, 
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and  he  was  questioned  again  at  the  time  of  reading  the  test.  The  temperature 
chart  was  scrutinized  daily. 

Five  hundred  and  forty  tests  were  made  upon  80  indixiduals,  and  from  these, 
57  series  of  tests  of  serviceable  length  were  obtained.  The  68  curves  show  the 
course  of  tuberculin  hypersensitiveness  in  14  incipient,  38  moderately  advanced, 
and  17  far-advanced  cases  of  pulmonary  tuberculosis. 

Twelve  show  also  the  relation  of  hypersensitiveness  to  tuberculin  therapy. 

In  these  charts  the  degree  of  h}'persensitiveness  is  indicated  on  the  ordinates, 
the  tkne  interval  along  the  base  Une.  A  dot  was  used  to  mark  the  hyper- 
sensitiveness. When  the  reaction  was  of  the  usual  intensity,  the  dot  was 
placed  on  the  grade  line;  when  mild,  below  it;  when  severe,  above  it. 

When  the  patient  failed  to  react  to  the  dilution  used,  a  circle,  not  a  dot, 
was  placed  on  the  grade  line  next  below  that  to  which  he  failed  to  react.  When, 
for  any  reason,  such,  for  example,  as  the  absence  of  the  patient  from  the  insti- 
tution for  a  day,  the  test  was  not  read  at  the  proper  time  (forty-eight  hours), 
a  question  mark  (?)  was  placed  at  the  level  at  which  such  observations  as  could 
be  made  indicated  the  reaction  would  have  read. 

From  these  68  curves  I  have  selected  for  this  morning  7  that  show  the  differ- 
ent t>'pes  of  curves:  3  incipient,  2  moderately  advanced,  and  2  far-advanced 
cases.    A  brief  synopsis  of  the  history  of  the  case  is  given  below  each  curve : 
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1.  H.  G.,  male,  aged  fifteen,  never  presented  any  sjTiiptoms  other  than  persistent  fever; 
examinations  showed  impaired  note  and  harsh  breath-sounds  in  upper  right  front  and 
rales  were  heard  on  one  occasion;  the  home  envirormient  was  tuberculous.  The  patient  was 
admitted  in  October,  1912,  and  rated  Incipient  III. 

First  test,  December  3d.  Course  uneventful.  Discharged  August,  1913,  "apparently 
cured. " 


r, 

7./r 

— 

1    1 

? 

1 

JT 

V 

! 

i 

1 

\l 

^ 

1 

nr 

\ 

u 

1 

I 

1 

"^^ 

1 

t 

A 

t 

7^ 

Zl 

1 

r-l. 

■o 

^ 

^ 

^ 

t 

1 

1 

i    i 

-.— 

_J 

2.  C.  G.,  male,  aged  thirteen;  onset  gradual,  October,  1912,  preceded  by  pneumonia  in 
early  childhood,  whooping-cough,  and  increasing  malaise;  persistent  cough  and  pleurisy  in 
winter  of  1912;  effusion  appeared  in  February,  1913;  patient  admitted  February  8th,  and 
rated  Incipient  II.  First  test  on  February  10th;  patient  confined  to  bed  until  after  third  test 
because  of  persistent  elevation  of  temperature;  up  thereafter  and  doing  increasing  amounts 
of  work;  occasional  slight  malaise.  Gaffky  0.  Patient  could  never  tolerate  tubercuUn 
therapeutically.     Discharged  August  7th,  "apparently  cured." 
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3.  E.  M.,  female,  aged  fourteen;  onset  indefinite;  an  ailing,  pale  girl  from  a  tuberculous 
family.  Admitted  in  fall  of  1912,  and  rated  Incipient  II.  First  test  on  December  1st;  on 
15th  reported  as  "doing  poorly,"  and  also  on  27th;  during  January  had  elevated  temperature, 
malaise,  poor  appetite,  pleural  pain,  and  dyspnea.  She  improved  much  during  February; 
was  allowed  home  for  the  month  of  March,  and  readmitted  in  April.  There  was  no  com- 
plaint until  June  4th,  when  cough,  pleural  pain,  and  blood  in  sputum  forced  her  to  return  to 
bed. 
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4.  M.  P.,  female,  aged  twenty-nine;  a  hysterical  German  servant  girl.  Onset  about 
seventeen,  with  exacerbation  at  eighteen.  Admitted  November,  1912,  and  rated  Moderately 
Advanced  I.  Patient  submitted  poorly  to  discipline,  and  resulting  frequent  high  temper- 
ature kept  her  in  bed  much  of  the  time.  Gaffky  III.  First  test  December  1st.  On  January 
9th  received  an  overdose  of  tuberculin,  i.  e.,  1  milligram  instead  ot  1/100,000  intended;  prompt 
and  marked  local  reaction,  conjunctivitis  (former  Calmette)  and  middle-ear  exacerbation, 
the  last  persisting  throughout  January.  Steady  improvement  thereafter;  was  employed  as 
maid  in  May,  and  discharged  as  "  arrested  "  in  July.     Now  self-supporting. 


5.  Mrs.  P.,  female,  aged  fifty-five  (?).  Onset  gradual.  When  first  tested,  November 
3d,  had  been  a  patient  in  the  hospital  for  several  months.  Gaffky  VII.  On  December  1st 
reacted  violently,  with  markedly  swollen  arm;  had  apparently  quite  recovered  by  December 
15th.  Progressive  gradual  failure  evident.  In  April  was  quite  ill  for  two  weeks,  all  symp- 
toms being  marked. 
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6.  McK.,  male,  aged  t\vent)'-nine;  history  of  several  years'  duration;  admitted  in 
March,  1912,  and  subjected  to  therapeutic  pneumothorax  soon  after;  at  first  improved,  then 
gradually  failed.  In  December,  1912,  rated  Moderately  Advanced  III.  First  test  December 
17th.  Patient  e.xhibited  a  continued  high  temperature,  gradually  and  steadily  failed,  and 
died  soon  after  being  removed  to  his  home  (overexertion?). 
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7.  R.  J.,  female,  aged  twenty;  onset  gradual,  measles,  pneumonia,  typhoid  (?);  began  to 
lose  weight  in  September,  1912.  Admitted  to  hospital  February  25,  1913,  and  rated  Far 
Advanced  I.     Gaffky  III.     First  test  March  24th.    Course  progressive  to  death,  August  9th. 


These  charts  show  that  incipient  cases  of  pulmonary  tuberculosis  usually 
entered  the  sanatorium  while  showing  marked  hypersensitiveness  to  tuberculin 
(cases  I,  2,  and  3),  and  that  this  hypersensitiveness  diminished  rapidly  under 
rest  in  bed  and  improved  diet.  If  the  patient  did  well,  the  hypersensitiveness 
fell  and  remained  down  (cases  i  and  2);  if  he  did  badly,  it  rose  (case  3),  falling 
again  as  the  patient  improved. 

The  curves  of  the  advanced  cases  show  that  the  rise  in  hypersensitiveness 
earlier  observed  increases  up  to  a  maximum  that  varies  with  the  individual, 
perhaps,  as  the  disease  progresses,  and  then  falls  (cases  5  and  7).  (The  patient 
may  even  fail  to  react  to  the  maximum  dose  employed  in  this  study,  i.  c, 
-yU  milligram.) 

The  curves  of  hypersensitiveness  of  an  early  and  improving  case  of  pul- 
monary tuberculosis  and  that  of  an  advanced  and  progressing  case  may  be 
similar  in  appearance  (cases  2  and  7),  and  are  to  be  distinguished  one  from  the 
other  only  with  the  clinical  history  at  hand. 

Cases  that  are  progressing  slowly  give  a  long  gradual  rise  (case  5) ;  those 
progressing  rapidly  may  give  a  sharper,  more  abrupt  rise  (case  6). 

Moderately  advanced  cases  yield  varied  curves,  with  rises  and  falls  cor- 
responding roughly  with  the  patient's  condition  (cases  3  and  4).  Such  cases 
usually  entered  the  institution  during  or  soon  after  an  exacerbation,  and  pre- 
sented elevated  hypersensitiveness;  this  fell  as  they  responded  to  treatment, 
rose  when  they  failed  to  do  so. 

The  degree  of  hypersensitiveness  present  in  an  individual  apparently  bears 
no  relation  to  the  amount  of  pulmonary  involvement  present;   the  degree  of 
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hypersensitiveness  is  related  to  the  activity  of  the  focus  and  to  the  patient's 
response. 

Cases  of  quiescent  incipient  pulmonary  tuberculosis  and  arrested  advanced 
pulmonary  tuberculosis  and  dying  cases  may  all  present  the  same  degree  of 
hypersensitiveness  on  a  given  day. 

No  definite  interval  between  the  appearance  of  an  exacerbation  and  the  de- 
velopment of  hypersensitiveness  was  observed.  Where  the  case  was  carefully 
watched,  the  rise  in  hypersensitiveness  never  gave  warning  of  an  approaching 
exacerbation;  it  confirmed  the  opinion  that  such  was  in  progress. 

In  brief,  we  may  say:  Individuals  with  pulmonary  tuberculosis  present 
marked  tuberculin  hypersensitiveness;  this  diminishes  if  they  improve,  fluctu- 
ates or  remains  stationary  if  they  do  not,  rises  if  they  fail. 
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DISCUSSION  ON  PAPER  BY  DR.  HOLMES 

Dr.  Edward  R.  Baldwin,  Saranac  Lake :  Dr.  Holmes  was  kind  enough  to 
give  me  a  S3mopsis  of  his  paper  and  ask  me  to  discuss  it.  While  the  bearing  of 
the  study  is  chiefly  clinical,  there  are  some  interesting  suggestions  in  it  that 
confirm  the  results  of  experiments  on  animals.  I  would  refer  simply  to  the 
fact  that  a  close  relation  exists  between  the  tuberculous  foci  and  the  tuberculin 
skin  reactivity.  In  the  first  place,  no  reaction  is  elicited  after  infection  until 
tubercles  are  formed.  As  the  inflammatory  stage  is  in  progress  the  skin  reacts 
with  maximum  intensity.  This  goes  higher  in  proportion  to  the  amount  of 
disease  until  the  vital  forces  begin  to  fail.  When  the  tubercles  become  well 
encapsulated,  the  reaction  becomes  delayed  and  reaches  a  less  intensity  the 
longer  the  tubercles  have  been  shut  off  from  the  blood  and  lymph.  When  com- 
plete cicatrization  occurs,  the  skin  reactivity  may  appear  to  die  out  entirely. 
Repetition  of  the  test  will,  however,  restore  it  in  part  so  long  as  tuberculous 
tissue  remains  in  the  animal. 

In  short,  the  condition  of  the  focus  governs  the  skin  reactivity.  It  reflects, 
as  it  were,  the  varying  changes  taking  place  in  the  tubercle,  as  a  window  reflects 
the  firelight,  only  with  this  difference,  that  the  skin  sensitiveness  persists  like  a 
phosphorescent  light  long  after  the  fire  has  died  out. 

The  specific  tuberculin  reactivity  in  the  skin  as  elsewhere  is  due  to  something 
absorbed  from  the  tubercle  which  makes  an  impress  on  the  tissues  throughout 
the  body.  It  varies  with  the  amount  of  absorption  and  persists  long  after 
absorption  ceases,  that  is,  after  the  tubercle  has  become  fibrous. 

Dr.  WilUam"] Charles  White,  Pittsburgh:    I  first  want  to  congratulate 
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Dr.  Holmes  on  the  work  he  has  done  in  connection  with  tuberculin  sensitive- 
ness. It  has  always  seemed  to  me  an  exceedingly  sensitive  test,  if  we  could  but 
get  at  the  truth  of  the  facts  underlying  it,  and  it  is  only  through  such  thorough 
study  as  Dr.  Holmes  has  done  that  we  can  hope  to  arrive  at  the  facts.  We  do 
not  get  this  same  sort  of  response  in  animals — it  seems  to  be  largely  the  human 
skin  that  is  stimulated  to  this  sensitiveness  by  the  living  tuberculous  process 
which  reaches  its  height  with  the  formation  of  the  tubercle  itself. 

It  is  the  ectoderm  cells  apparently  that  come  into  sensitiveness  by  the  battle 
between  the  living  tubercle  bacillus  and  the  human  body.  It  is  a  very  striking 
thing  to  me  that  so  many  of  the  early  cases  continue  in  an  almost  constant 
degree  of  sensitiveness  during  so  long  a  period.  I  think  I  have  had  now  in 
my  own  skin  about  500  doses  of  tuberculin  and  I  have  scarcely  varied  in  five 
years  in  sensitiveness  to  the  same  quantity  of  tuberculin  poison  intradermally 
introduced.  We  have  seen  this  phenomenon  very  often.  I  have  not,  I  am 
sorry  to  say,  carried  on  anything  like  the  experiments  which  Dr.  Holmes  has 
with  the  advanced  cases,  and  the  study  of  these  advanced  cases  is,  to  me, 
extremely  interesting — why  some  go  on  with  increased  sensitiveness  to  their 
death  and  others  lose  their  sensitiveness  it  is  difficult  to  say. 

Of  course,  the  original  von  Pirquet  statement  was  that  advanced  cases  lost 
their  sensitiveness.  They  apparently  do  not  do  so,  from  Dr.  Holmes'  work, 
and  I  sincerely  trust  that  he  will  continue  this  part  of  the  study.  This  can  be 
done  only  in  sanatorium  work,  where  one  has  the  patients  constantly  under 
supervision  for  a  long  time.  I  feel  sure,  when  this  sort  of  work  is  completed, 
that  if  tuberculin  be  as  valuable  as  one  might  let  his  imagination  run  to  believe, 
we  will  have  the  fundamental  thing  in  determining  dosage.  In  other  words, 
we  will  have,  I  think,  the  means  of  determining  the  dose  of  tuberculin  to  give 
each  indi\ddual.     I  feel  very  sure  that  that  time  is  coming. 

The  Chairman:  I  have  been  very  much  interested  in  the  work  Dr.  Holmes 
has  done,  and  I  am  particularly  gratified  because,  in  a  way,  it  confirms  views 
Dr.  Wolman  and  myself  have  held  for  some  time.  We  have  had  for  many 
years  sufficient  data  on  the  results  of  the  use  of  tuberculin  qualitatively,  and 
we  now  need  very  badly,  as  Dr.  White  says,  careful  studies,  such  as  Dr.  Holmes 
has  made,  to  give  us  some  definite  idea  about  the  quantitative  variations  in 
tuberculin  hypersensitiveness.  It  has  seemed  to  us,  from  the  impressions  we 
have  gotten  from  working  with  tuberculin,  that  all  individuals,  since  we  are 
nearly  all  infected,  have  a  certain  low  level  of  tuberculin  hypersensitiveness 
to  begin  with.  If  there  is  reinfection  from  without  or  within,  the  hypersensi- 
tiveness rises  very  rapidly.  Perhaps  there  is  some  relation  between  the  extent 
and  the  rapidity  of  the  rise  and  the  degree  and  virulence  of  the  infection. 
From  Romer's  work  it  seems  that  this  is  so  to  a  very  large  extent  in  animals. 
After  this  high  point  has  been  reached,  if  the  patient  does  well,  there  is  a  fall  to  a 
low  level,  it  may  not  be  to  the  previous  low  level,  but  to  a  lower  level  than 
during  the  height  of  the  exacerbation.  If  the  patient  does  not  improve,  as  a 
rule,  the  hypersensitiveness  goes  on  to  a  very  high  point,  when  one  of  two  things 
happens:  this  high  grade  of  tuberculin  hypersensitiveness  may  persist  up  to  the 
time  of  death,  or,  as  the  patient  becomes  exhausted,  the  tuberculin  hyper- 
sensitiveness sinks  very  rapidly  and  may  be  completely  gone  at  the  time  of 
death.     With  these  interesting  variations  going  on,  it  is  important  that  we 
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should  know  the  conditions  under  which  they  occur.  Perhaps  it  will  be  of  the 
greatest  importance  to  us  in  diagnosis,  prognosis,  and  treatment  to  have  these 
facts  established.  The  work  so  far  done  merely  suggests  that  there  is  this 
interesting  relation,  it  does  not  prove  it.  Dr.  Holmes'  work  is  a  departure  in 
a  new  direction,  and  it  seems  to  me  very  important  that  his  results  should  be 
extended  and  verified,  if  they  are  to  be  verified,  by  other  men.  The  work  can 
be  done  only  by  those  with  sanatorium  facilities.  I  believe  the  intercutaneous 
test  is  a  very  reliable  test  of  the  degree  of  hypersensitiveness. 

Dr.  Alfred  H.  Caulfeild,  Toronto,  Ont. :  I  would  like  to  ask  if  these  tests 
have  been  carried  out  on  people  who  have  not,  so  far  as  we  know,  shown  any 
evidence  of  tuberculosis?  I  ask  this  question  because  I  have  been  carrying 
them  out  until  lately  on  a  number  of  clinical  normals  a  period  of  three  or  four 
years,  and  I  find  an  extreme  variation.  It  is  true  I  have  done  this  by  the 
quantitative  von  Pirquet  test,  which  may  not  be  as  accurate  as  the  intra- 
cutaneous. I  would  also  like  to  ask  him  if  he  regards  these  charts  as  typical 
of  his  57  cases,  or  if  he  has  merely  presented  them  as  evidences  of  the  most 
unusual,  and,  further,  if  he  has  got  any  cases  of  incipiency  that  have  done  ex- 
tremely well  or  have  recovered,  and  in  which  hypersensitiveness  has  seemed  to 
rise  and  stay  high? 

Dr.  Holmes :  In  reference  to  Dr.  White's  remark  about  controlling  tubercu- 
lin used  therapeutically,  I  might  say  that  12  curves  of  the  57  are  on  patients 
who  received  at  some  time  tuberculin,  and  this  is  noted  in  the  history  of  the 
complete  57  and  the  doses  are  indicated  on  the  curves.  Certain  patients  who 
had  a  low  grade  of  hypersensitiveness  were  intolerant  of  tuberculin.  There 
were  certain  others  Vv^ho  had  a  high  grade  of  hypersensitiveness  who  were 
tolerant  of  tuberculin  given  by  the  method  of  Trudeau.  I  cannot  explain  this 
at  all.  These  patients  were  all  adults,  except  that  one  boy  was  ten  and 
another  twelve ;  the  ages  were  fourteen  to  fifteen  and  above  thirty  for  the  rest 
of  them,  except  this  dying  case,  which  was  about  twenty. 

In  answer  to  this  other  question,  I  may  say  that  we  have  a  number  of  curves 
similar  to  this  except  that  they  failed  to  react  in  the  first  test  to  tttt^tu  0  and, 
as  the  tests  progressed,  to  increasing  strengths  down  to  the  base  line.  Several 
curves  show  failure  during  the  course  of  the  progress  of  the  disease.  The 
answer  to  the  question  as  to  age  of  patients  answers  the  question  whether  any 
of  these  were  babies;  they  were  not.  The  curves  were  selected  because  they 
seemed  to  be  characteristic  curves  from  the  57.  This  curve  from  the  incipient 
cases  can  be  duplicated  time  and  again.  The  curves  for  advanced  cases  are  less 
numerous,  there  being  only  10  in  all,  and  certain  ones  never  reacting  to  tubercu- 
lin. We  began  with  a  small  dose  and  increased  steadily  by  two  weeks.  The 
histories  of  moderately  advanced  cases  show  that  the  patient  with  moderately 
advanced  tuberculosis  goes  through  a  series  of  ups  and  downs,  as  it  were,  and 
our  curves  seem  to  reflect  this.  We  had  one  incipient  case,  and  only  one  out  of 
the  16,  that  failed  to  present  lessened  hypersensitiveness  as  the  case  clinically 
improved.  Dr.  Sloan  may  remember  this  patient.  The  hypersensitiveness 
of  the  patient  rose  slowly  but  steadily  for  a  number  of  weeks,  during  which  the 
boy,  Clarence,  I  think,  was  doing  increasing  work  and  seemed  to  be  improving. 

As  to  the  technic,  in  the  brief  time  I  had  at  my  disposal  I  was  obliged  to  cut 
the  description  of  that  as  short  as  possible. 


THE  ROLE  OF  SURGERY  IN  THE  TREATMENT  OF 
PULMONARY  TUBERCULOSIS— A  RESUME 

By  Edward  Archibald,  M.D. 

Montreal,   Que. 


When  your  Secretary  did  me  the  honor  of  asking  me  to  speak  before  this 
great  Association  on  the  theme  of  pulmonary  surgery,  and  when  I  accepted  with 
a  lively  sense  of  the  pri\ilege  which  this  implied,  it  was  immediately  apparent 
that  to  touch  even  briefly  upon  the  whole  field  indicated  by  the  title  would  be 
neither  easy  nor  wise.  It  is  true  that  I  might  have  spoken  to  you  with  much 
more  authority — or  air  of  authority — on  lung  abscesses,  empyema,  positive 
and  negative  pressure,  and  intratracheal  insufflation,  in  which  I  have  had  a 
reasonable  amount  of  experience.  But  these  things  are  a  bit  old,  and  I  felt 
sure  you  would  be  more  interested,  as  I  myself  have  been,  in  hearing  of  what 
place  surgery  is  lately  coming  to  take  in  the  treatment  of  pulmonary  tubercu- 
losis,— a  subject  which  is  perhaps  one  of  the  newest  and  livest  in  the  surgical 
field  at  present, — even  if  what  I  had  to  give  you  was  almost  entirely  second- 
hand information.  Let  me  say  at  the  outset  that  my  own  experience  in  the 
operative  treatment  of  pulmonary  tuberculosis  is  limited  to  two  cases,  and  these 
not  very  satisfactory  ones.  On  the  other  hand,  I  have  had  rather  good  oppor- 
tunities for  the  making  of  a  critical  resume  of  the  work  of  those  who  have  done 
most  in  this  line.  Last  summer  I  had  much  talk  with  Sauerbruch,  saw  some 
of  his  patients,  and  many  of  his  .r-ray  photographs  in  Zurich ;  and  last  month 
met  Professor  Henschen,  Sauerbruch's  first  assistant,  who  delivered  a  paper 
before  the  American  Surgical  Society  upon  The  Surgical  Treatment  of  Pul- 
monary Tuberculosis  and  of  Bronchiectasis,  in  which  the  results  of  the  Zurich 
clinic  are  brought  up  to  date. 

Professor  Henschen,  on  learning  that  I  was  to  address  you  on  this  subject, 
was  so  kind  as  to  oflfer  me  the  use  of  his  tables  and  photographs,  and  of  these 
I  shall  presently  make  use.  I  have  also  borrowed  much  from  the  monograph  of 
Sauerbruch  and  Living,  to  which  those  interested  are  particularly  referred. 
With  this  somewhat  necessary  apology  and  explanation,  I  shall  now  try  to 
resume  the  subject  as  fully  as  the  limits  of  my  time  will  allow. 

And  in  the  first  place  the  limits  of  my  time  will  not  allow  me  to  trace  the 
historic  side  of  the  question.  I  will  only  say  that  the  original  methods  of 
attacking  the  lung  directly  have  given  place  to  methods  which  make  a  point  of 
leaving  the  lung  alone  and  of  keeping  outside  the  pleura. 

In  general  the  justification  for  surgical  endeavor  lay — and  still  lies — in  the 
fact  that  climatic  and  dietetic  measures  in  the  treatment  of  advanced  lesions, 
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particularly  when  accompanied  by  tissue  destruction,  are  apt  to  accomplish 
very  little.  As  you  know,  the  tendency  in  the  earlier  attempts  of  surgery  was 
to  attack  the  lung  substance  itself,  chiefly  in  the  way  of  draining  cavities  or 
resecting  portions  of  tuberculous  lung.  The  failure  of  these  methods  on  the 
one  hand,  and  the  success  of  Forlanini's  artificial  pneumothorax  on  the  other 
have  led  during  the  last  seven  or  eight  years  to  a  renewal  of  surgical  effort  with 
the  object  of  setting  the  lung  at  rest  without  invading  the  lung  itself.  "Col- 
lapstherapie,"  lung  compression,  is  the  keynote  to  the  new  treatment.  This 
is  accomplished  in  the  simplest  way  by  artificial  pneumothorax.  Most  of  you 
are  already  sufficiently  familiar  with  the  effects  of  artificial  pneumothorax  to 
form  a  judgment  of  its  value  for  yourselves.  I  think  I  do  not  misrepresent  the 
general  opinion,  and  in  particular  the  Saranac  Lake  opinion,  when  I  say  that  if 
the  cases  are  selected  carefully,  and  if  the  treatment  is  carried  out  thoroughly, 
and  if  we  do  not  pitch  our  hopes  too  high,  the  results  are  much  better  than  can 
be  got  in  any  other  way. 

Now  the  establishment  of  artificial  pneumothorax  and  its  clinical  success 
are  dependent  upon  the  degree  of  collapse  of  the  lung  obtainable,  and  this 
again  depends  upon  the  presence  or  absence  of  adhesions.  It  was  the  impossi- 
bility of  producing  collapse  of  the  lung  in  the  presence  of  adhesions  that  brought 
Brauer  to  the  idea  of  accomplishing  it  in  another  way — a  surgical  way.  This 
he  proposed  to  do  by  mobilization  of  the  chest-wall  through  removal  of  all  the 
ribs  on  the  affected  side.  Brauer,  going  much  further  than  his  predecessors, 
laid  down  the  principle  that  any  limited  resection  of  a  few  of  the  ribs  over  a 
cavity  was  quite  insufficient,  and  that,  in  order  to  obtain  results,  it  was  neces- 
sary to  resect  a  large  number  of  the  ribs  and  a  considerable  portion  of  each  one 
of  them.  In  fact,  his  ideal  was  to  remove  the  whole  bony  wall  on  one  side  and 
so  obtain  as  complete  a  collapse  of  the  lung  as  could  be  got  with  artificial 
pneumothorax.  For  him,  artificial  pneumothorax  and  chest-wall  resection 
were  only  two  different  ways  to  the  same  goal.  The  method  of  choice  was  arti- 
ficial pneumothorax,  but  where  this  was  impossible,  extrapleural  thoracoplasty 
had  to  be  considered.  Friedrich  elaborated  and  systematized  the  operation 
proposed  by  Brauer. 

At  this  point  I  may  review  very  briefly  the  physiological  and  pathological 
basis  upon  which  both  artificial  pneumothorax  and  extrapleural  thoracoplasty 
are  established. 

What  is  the  effect  upon  the  lung  which  has  been  collapsed  by  either  of  these 
methods?  First  of  all,  the  lung  is,  of  course,  greatly  reduced  in  volume;  this 
is  the  purely  mechanical  effect  of  compression,  and  the  practical  result  is 
that  cavities  are  made  smaller  or  are  obliterated;  secondly,  the  lung  is 
put  at  rest — it  is  excluded  from  its  proper  function;  as  a  result,  the  blood 
circulation  suffers;  aeration  is  imperfect;  the  blood  remains  venous;  and  the 
end  result,  as  has  been  shown  by  much  experimental  work,  is  the  develop- 
ment of  fibrosis.  The  lymph  circulation  likewise  suffers  stagnation,  inasmuch 
as  the  respiratory  movement  represents  the  chief  factor  in  promoting  the  lymph 
flow,  as  was  shown  by  Tendeloo:  the  practical  result  of  this  is  lessened  absorp- 
tion of  toxins.  Experimental  work  has  also  shown  that  to  deprive  the  lung 
of  its  function — to  make  it  air-empty,  as,  for  instance,  by  ligating  the  main 
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bronchus — results  in  fibrosis.  Thus  the  ligation  of  the  pulmonary  artery  or 
veins,  the  cutting  of  the  phrenic  nerve,  with  its  consequent  paralysis  of  the  dia- 
phragm, the  ligating  of  the  main  bronchus — all  these  with  their  common  factor 
of  excluding  the  lung  from  its  specific  work,  and  the  alteration  in  its  circulation, 
result  in  the  development  of  fibrosis.  Now  fibrosis  is  the  prime  factor  in  the 
cure  of  tuberculosis.  Thus  the  collapse  of  the  lung  artificially  produced  may  be 
expected  to  tend  toward  the  cure  of  tuberculosis,  both  by  inducing  fibrosis  and 
by  the  purely  mechanical  effect  of  compression  of  cavities. 

Of  course,  it  is  clear  that  to  obtain  a  complete  collapse  of  the  lung  by  means 
of  resection  of  ribs,  pretty  well  all  the  ribs  on  one  side  must  be  removed.  If  the 
operation  in  this  respect  is  partial,  the  beneficial  effects  are  apt  to  be  partial. 
But  it  soon  became  evident,  through  Friedrich's  work,  that  a  complete  thoraco- 
plastic  was  a  dangerous  operation.  We  know,  from  the  pathology  of  open 
pneumothorax,  that  the  mediastinum,  by  reason  of  the  lack  of  the  cohesion 
force  which  normally  exists  between  the  lung  surface  and  the  chest-wall,  to- 
gether with  the  effects  of  atmospheric  pressure,  is  shoved  to  the  opposite  side 
during  inspiration,  and  hinders  the  sound  lung  in  its  inspiratory  unfolding; 
during  expiration,  on  the  other  hand,  it  yields  to  the  one-sided  pressure  of  the 
expiratory  forces  and  returns  toward  its  own  side;  the  result  is  that  there  de- 
velops what  the  Germans  call  "mediastinal  flapping."  This  paradoxical  to- 
and-fro  movement  of  the  mediastinum  leads  to  considerable  diminution  of  the 
work  of  the  other  lung,  the  result  of  which  is  dyspnea,  which  may  become  quite 
serious;  indeed,  through  its  secondary  effect  on  a  weak  heart,  combined  with 
its  direct  effect  upon  the  respiratory  exchange,  it  may  cause  death  within  a  short 
time.  Clinically  in  such  cases  there  arises  after  operation  a  characteristic 
picture.  On  the  operated  side  one  sees  the  chest-wall  drawn  in  strongly  during 
inspiration,  and  pushed  out  during  expiration.  This  so-called  "paradoxical 
breathing"  is  the  result  of  the  "mediastinal  flapping,"  and  the  effect  upon  the 
respiratory  function  and  upon  the  heart  is  the  same  as  with  an  open  pneumo- 
thorax. After  the  patient  has  got  over  the  shock  of  the  extensive  operation, 
there  appears  a  modified  cyanosis  which  gradually  increases;  breathing  becomes 
superficial  and  very  rapid,  and  the  reversed  respiratory  movements  of  the 
operated  side  can  be  seen,  even  through  the  bandages;  expectoration  is  very 
difficult;  the  pulse  is  small  and  frequently  running.  In  unfavorable  cases 
the  dyspnea  increases  to  such  an  extent  that  respiration  becomes  panting; 
ultimately,  after  great  distress,  the  patient  dies  from  the  interference  with 
respiration,  with,  in  many  cases,  a  simultaneous  heart  failure.  All  this  I  have 
seen  very  typically  in  one  case.  On  the  other  hand,  when  the  patient  over- 
comes this  serious  condition,  the  ultimate  clinical  results  resemble  in  their  good 
effect  the  best  results  of  artificial  pneumothorax.  One  sees  the  same  diminu- 
tion or  disappearance  of  sputum,  the  same  fall  of  temperature,  the  same  im- 
provement of  the  general  condition. 

Friedrich  spoke  in  America  before  the  Surgical  Society  three  or  four  years 
ago  on  this  subject,  then  in  its  beginnings,  and  he  published  last  year  the  result 
of  28  cases  operated  on  by  this  method.  Of  these,  8  died  from  the  operation,  and 
although  a  large  proportion  of  the  remainder  were  greatly  benefited,  it  was 
immediately  objected,  and  with  justice,  that  his  operative  mortality  was  pro- 
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hibitive.  For  this  reason  various  modifications,  safer  for  the  patient,  have  been 
ad\dsed.  Wilms,  two  years  ago,  proposed  what  now  goes  under  the  name  of 
"columnar  resection."  The  operation,  briefly,  consists  in  the  removal  of  three 
or  four  centimeters  of  each  rib  from  the  second  or  third  to  the  eighth  or  ninth, 
in  the  paravertebral  line,  and,  if  necessary,  of  a  second  removal  some  time  later, 
of  one  or  two  centimeters  of  the  ribs  in  front,  beside  the  sternum,  from  the 
second  to  the  fifth  or  sixth.  I  have  done  this  operation  on  the  cadaver.  The 
diminution  in  chest  capacity  is  considerable,  but  by  no  means  very  great. 
Sauerbruch,  in  the  majority  of  his  cases,  now  does  a  somewhat  more  extensive 
operation  than  this  of  Wilms',  but  much  less  extensive  than  the  old  complete 
thoracoplasty.  In  one  or  in  sometimes  two  sittings  he  resects  from  the  first 
or  second  to  the  tenth  ribs  posteriorly,  taking  away  about  ten  centimeters  from 
the  lower  ribs,  and  four  or  five  centimeters  from  the  upper  ones,  the  resected 
piece  gradually  becoming  shorter  as  one  goes  up.  In  very  bad  cases,  where  he 
desires  complete  retraction  and  complete  functional  rest  of  the  lung,  he  still 
carries  out  the  complete  thoracoplasty,  but  does  it  only  in  three  or  four  sittings. 
In  this  way  he  claims  that  the  mortality  is  reduced  to  between  2  and  3  per  cent. 
The  general  principle  underlying  the  various  modifications  in  extent  of  rib 
resection  is  that  the  less  rib  one  takes  away,  the  less  perfect  is  the  retraction 
of  the  lung  and  its  functional  rest;  therefore,  in  extensive  disease  of  the  lung 
Wilms'  operation  is  apt  to  be  of  slight  value.  Sauerbruch  draws  particular 
attention  to  the  danger  of  doing  a  partial  rib  resection  over  cavities  in  the  upper 
lobe,  on  account  of  the  interference  with  expectoration,  which  may  allow  an 
aspiration  of  the  secretion  of  the  cavity  into  the  lower  lobe;  in  such  cases  he 
says  one  should  always  begin  with  rib  resection  over  the  lower  lobe,  even  if  the 
latter  is  comparatively  healthy. 

The  technic  of  Sauerbruch's  operation  is  thus  described.  The  skin  inci- 
sion runs  from  the  level  of  the  second  rib  vertically  downward,  in  the  para- 
vertebral line,  and  bends  forward  along  the  tenth  rib.  The  muscles  are  cut 
through  in  the  direction  of  the  incision,  so  that  the  scapula  at  its  posterior 
border  is  freed,  and  can  be  bent  forward  upon  its  anterior  edge.  It  is  astonish- 
ing how  far  the  scapula  can  be  lifted  up  and  pulled  forward.  The  ribs  are  now 
resected  from  below  upward,  beginning  with  the  tenth  or  eleventh,  to  the  extent 
of  ten  centimeters  below  and  four  or  five  centimeters  above.  The  decision  as 
to  how  many  ribs  are  to  be  removed  in  the  first  sitting  depends  upon  the  con- 
dition of  the  patient  during  operation.  In  the  majority  of  cases  one  can  con- 
fidently remove  from  the  tenth  to  the  second  or  first  in  one  sitting  without 
asking  too  much  of  the  patient.  In  other  cases,  when  the  condition  is  not  good, 
one  should  confine  one's  self  to  the  removal  of  four  or  five  ribs.  The  removal  of 
the  first  rib,  in  Sauerbruch's  opinion,  depends  upon  the  palpation  of  the  apex 
during  operation.  If,  after  resection  of  the  second  rib,  he  is  able  to  press  the 
apex  downward  with  ease,  it  is  not  necessary  to  remove  the  first;  if  he  finds  the 
apex  resistant,  it  is  better  to  resect  the  first.  He  lays  great  emphasis  upon  the 
value  of  local  anesthesia  to  prevent  shock.  I  have  found  that  the  combination 
of  nitrous  oxid  gas  and  oxygen  with  local  anesthesia  gives  still  better  results. 

While  the  Sauerbruch  or  Wilms  operation  of  extrapleural  thoracoplasty 
has  now  won  an  assured  place  in  surgical  therapeutics  and  remains  a  basic 
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procedure,  there  have  arisen,  in  the  last  two  or  three  years,  several  modifica- 
tions, designed  particularly  to  bring  about  a  compression  of  cavities  which  may 
remain  partly  open  or  uncompressed  after  the  thoracoplasty,  or  which,  from  the 
beginning,  bid  fair  to  remain  unaffected  by  the  thoracoplasty.  Such  are,  in 
especial,  cavities  of  large  size  and  those  situated  in  the  apex.  For  these  direct 
pressure  is  required,  Schlange  was  the  first  to  resect  a  rib  over  a  ca\dty,  loosen 
the  parietal  pleura,  and  compress  the  whole  overlying  area  with  gauze  packing. 
This  was  to  stop  recurring  hemorrhage.  Tuffier,  later  in  19 10,  developed  the 
idea,  and  applied  it  to  any  phase  of  the  disease,  but  his  type  operation  consists 
in  the  resection  of  an  inch  of  the  second  rib  in  front,  and  the  loosening  of  the 
parietal  pleura  over  the  whole  apex,  with  insertion  of  a  large  piece  of  free  trans- 
planted fat,  or,  in  default  of  that,  of  Beck's  paste.  He  claims  for  this  method 
that  it  is  logical,  inasmuch  as  it  immobilizes  the  apex  and  leaves  intact  the 
healthy  portions  of  lung.  His  cases  were  at  the  time  of  his  report  (August, 
1913)  too  few  to  permit  of  conclusions. 

Baer,  in  1913,  ad\-ised  the  same  procedure,  substituting  paraffin,  and  in  the 
past  year  Saucrbruch  has  adopted  this  paraffin  filling  in  some  23  cases  as  com- 
plementary to  the  usual  thoracoplasty.  Henschen  ad\ases  doing  it  from  be- 
hind. Sufficient  time  has  not  elapsed,  according  to  Professor  Henschen's 
report,  to  allow  of  a  final  judgment  concerning  the  method.  He  had  had  some 
good  results,  but  the  method  was  not  without  danger,  and  the  danger  lay 
chiefly  in  necrosis  of  the  cavity-wall  from  pressure,  with  subsequent  perfora- 
tion and  the  development  of  a  pyopneumothorax.  In  5  of  the  23  cases  there 
occurred  a  mixed  infection  under  the  paraffin,  with  the  development  of  extra- 
pleural abscesses,  which  necessitated  reopening  and  evacuation. 

The  operation  of  cutting  the  phrenic  nerve  in  order  to  set  the  corresponding 
diaphragm  at  rest  has  been  done  in  30  cases  in  the  Zurich  clinic.  It  is  regarded 
as  being  purely  a  complementar}'  operation  to  help  out  the  effect  of  a  thoraco- 
plasty. The  paralysis  of  the  diaphragm  would  seem  to  be  permanent — at 
least,  it  has  lasted  a  considerable  period  of  time  in  the  cases  thus  far  examined. 

INDICATIONS 

The  question  of  establishing  indications  for  operation  is  still  undoubtedly 
the  most  important,  and  as  yet  perhaps  the  least  certain,  part  of  the  whole 
question.  In  brief,  in  may  be  said  that  the  indications  are  identical  with  those 
that  many  of  us  have  learnt  to  formulate  for  artificial  pneumothorax.  The 
extra  work  put  upon  the  sound  lung  is  apt  to  lead  to  a  certain  degree  of  em- 
physema. But,  apart  from  that,  there  is  the  danger  of  lighting  up  an  already 
active  or  even  qmescent  focus  of  disease  in  the  other  lung.  This  has  been 
observed  a  number  of  times  after  operation,  as  after  artificial  pneumothorax. 
Still,  a  certain  amount  of  disease,  if  quiet  and  of  old  date,  does  not  contraindi- 
cate  the  operation.  There  is  no  record  of  a  fatal  generalized  miliary  tubercu- 
losis developing  after  an  extrapleural  thoracoplasty.  In  the  diseased  lung  the 
conditions  demanding  operation  are  the  same  as  those  which  make  artificial 
pneumothorax  justifiable.  In  general,  it  may  be  said  that  the  greater  the 
tendency  to  ulceration  and  to  cavity  formation,  the  clearer  is  the  indication  for 
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operation.  Patients  with  long-standing  disease  which  is  progressive,  which 
has  been  uninfluenced  by  cHmatic  treatment,  which  has  led  to  cavities,  which 
is  accompanied  by  fever  and  considerable  expectoration,  and  in  whom  the  other 
side  is  comparatively  healthy,  have  been  found  to  be  the  best  subjects  for 
operation. 

CONTRAINDICATIONS 

The  contraindications  are  now  well  enough  known.  Serious  tuberculosis 
in  other  regions,  fresh  lesions  in  the  opposite  lung,  infiltrations  of  any  material 
degree  at  the  root  of  the  lung,  where  the  large  bronchi  prevent  compression, 
serious  cardiac  dyspnea  and  serious  loss  of  strength  from  long-continued  sepsis 
— all  these  forbid  operation. 

On  the  other  hand,  cases  with  high  fever,  large  amounts  of  sputum,  and 
chronic  laryngeal  tuberculosis  need  not  be  excluded.  Indeed,  laryngeal  tu- 
berculosis is  said  often  to  improve  pari  passu  with  the  general  improvement 
following  the  operation.  A  dyspnea  dependent  on  deflection  of  the  trachea, 
of  the  hilus  and  mediastinum,  is  often  influenced  most  favorably. 

Massive  hemorrhages  repeated,  or  frequently  recurring  small  hemorrhages, 
are  frequently  stopped  by  the  operation. 


IMMEDIATE  RESULTS 

With  regard  to  the  clinical  results,  as  has  already  been  said,  the  most  marked 
concern  the  diminution  of  sputum,  fall  of  fever,  and  the  improvement  in  the 
general  condition.  The  lessening  of  sputum  is  so  marked  and  constant  a 
symptom  that  important  conclusions  may  be  drawn  from  it  as  to  the  later 
course  of  the  disease,  particularly  when  the  amount  of  expectoration  has  been 
large;  its  diminution  is  sometimes  astonishing,  and  is  actually  a  criterion  of  the 
steady  improvement.  On  the  other  hand,  if,  after  early  reduction  of  the 
sputum,  the  amount  increases  again,  one  may  conclude  either  for  an  aggrava- 
tion of  the  process,  or  for  insufficient  effect  of  the  operation.  Amounts  of  200, 
even  of  400  c.c,  have  been  observed  in  numbers  of  cases  to  disappear  entirely, 
although  gradually.  The  character  of  the  sputum  also  changes — usually  from 
the  lumpy,  purulent  type  to  a  mucous  and  foamy  appearance.  The  number  of 
the  bacilli  is  reduced;  quite  often  they  disappear  entirely.  The  fever  also 
gradually  falls  in  the  favorable  cases  after  a  preliminary  rise,  and  parallel  with 
this  goes  an  improvement  in  appetite,  in  the  subjective  sensation  of  well-being, 
and  in  sleep;  weight  frequently  increases. 

ULTIMATE  CLINICAL  RESULTS 

Professor  Henschen,  in  his  paper  before  the  American  Surgical  Society, 
April,  1914,  was  able  to  give  figures  concerning  140  extrapleural  thoraco- 
plastic  operations  for  pulmonary  tuberculosis  from  the  clinic  of  Professor 
Sauerbruch.  There  is  a  distinction  made  between  cases  without  per- 
foration of  cavities  and  those  with  perforation  of  cavities,  i.  e.,  with  pyo- 
pneumothorax.    The  former  number  122,  and  the  latter  number  18.     This 
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last  is  a  complication  so  serious  that  these  patients  are  given  a  class  to  them- 
selves. Of  the  122  patients  without  perforation,  there  were  cured  24,  that  is, 
19.7  per  cent.  By  the  term  cure  there  is  meant  a  condition  in  which,  according 
to  Saucrbruch's  definition,  the  patients  are  completely  free  of  fever,  have  no 
sputum,  and,  above  all,  no  tubercle  bacilli,  and  have  become  able  to  work; 
more  than  this,  at  least  one  year  must  have  passed  after  the  operation.  There 
were  "considerably  improved,"  30 — that  is,  24.6  per  cent.;  there  were  "im- 
proved" 32,  or  26.2  per  cent.;  there  were  "unimproved,"  or  made  worse,  4 — 
that  is,  3.9  per  cent.;  while  the  operative  mortality  was  3,  or  2.5  per  cent. 
The  later  mortality,  that  is,  those  dying  weeks,  months,  or  years  afterward 
from  progressive  tuberculosis,  amounted  to  25,  or  20.5  per  cent.;  and  4  were 
still  under  treatment.  Of  course,  in  figures  such  as  these  a  great  deal  depends 
upon  the  attitude  of  the  observer,  but  I  think  I  can  say  that  in  the  present 
instance  the  results  are  at  any  rate  not  painted  too  favorably.  When  it  is 
also  remembered  that  practically  all  those  subjected  to  operation  were  patients 
who  were  either  seriously  ill,  or  at  least  were  chronic  invalids  gradually  going 
downhill,  one  must  conclude,  I  think,  that  figures  such  as  these  are  decidedly 
encouraging.  Practically  all  the  patients  are  sent  to  Zurich  from  Davos  and 
the  other  parts  of  Switzerland  by  sanatorium  men,  and  the  patients  after  opera- 
tion go  back  to  them;  consequently  the  statistics  are  in  a  sense  doubly  con- 
trolled. 

Now,  of  the  cases  with  pyopneumothorax  on  whom  thoracoplasties  were 
done,  there  were  18.  We  all  understand  how  extremely  serious  this  condition  is. 
Some  go  so  far  as  to  say  that  it  is  almost  always  fatal.  In  these  cases  Sauer- 
bruch  is  accustomed  to  tap  the  effusion  if  large,  and  later  do  a  thoracoplasty. 
His  figures  in  the  18  patients  of  this  class  are  as  follows:  cured,  7,  or  38.9  per 
cent.;  deaths  from  the  operation,  4,  or  22  per  cent.;  deaths  later  from  progress 
of  the  disease,  6,  or  33  per  cent.;  and  still  under  treatment,  i.  To  have  saved 
almost  40  per  cent,  of  these  patients  is,  I  take  it,  no  small  achievement. 

Experience  of  this  operation  in  America  is,  so  far  as  I  can  judge  from  the 
literature,  almost  entirely  lacking.  Doubtless  a  few  such  operations  have  been 
done,  but  if  so,  they  remain  as  yet  unpublished. 

My  own  experience  wdth  extensive  rib  resection  for  tuberculosis  upon  these 
modern  lines  is  limited  to  two  cases.  The  first  was  referred  to  me  nearly  three 
years  ago,  by  Dr.  Lawrason  Brown,  of  Saranac  Lake.  The  patient  had  been 
sick  four  years,  and  had  run  fever  for  over  a  year;  she  was  somewhat  emaci- 
ated; had  night-sweats;  and  had  advanced  destructive  lesions  on  one  side, 
while  the  other  side,  though  slightly  affected,  seemed  quiescent.  In  this 
respect  we  judged  her  to  be  a  good  case  for  operation;  on  the  other  hand,  she 
had  become  so  septic  during  the  long  period  of  mixed  infection  that  she  had 
to  be  considered  as  a  doubtful  operative  risk.  At  the  time,  judging  from  a  care- 
ful study  of  the  literature,  I  was  of  the  opinion  that  nothing  less  than  the  com- 
plete or  total  thoracoplasty,  as  advised  by  Brauer  and  Friedrich,  was  of  any 
use,  and  that,  according  to  Sauerbruch's  opinion  then,  one  could  avoid  the 
danger  of  such  an  extensive  removal  of  ribs  by  doing  it  in  two  stages.  With 
our  present  knowledge  I  would  never  have  ventured  to  do  the  complete  re- 
moval of  ribs  on  the  affected  side.     However,  I  resected,  at  a  first  sitting, 
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nearly  the  whole  length  of  the  seventh,  eighth,  ninth,  and  tenth  ribs.  The 
result  was  excellent;  during  a  week  fever  was  reduced  to  normal,  although  it 
began  to  rise  a  Uttle  at  the  end  of  the  week;  sputum  was  considerably  decreased, 
and  she  felt  better.  I  felt  encouraged  to  complete  the  operation,  and  did  so 
a  week  later,  removing  all  the  ribs  from  the  second  to  the  sixth  inclusive,  and 
from  the  angle  behind  up  to  near  the  costal  articulation  in  front.  This  I  did 
under  gas  and  oxygen,  with  positive  pressure  by  the  use  of  Robinson's  mask. 

She  stood  the  operation  quite  well  as  long  as  she  was  under  positive  pressure, 
but  on  ceasing  the  anesthesia  she  went  very  shortly  into  a  condition  resembling 
shock,  which  was,  however,  apparently  due  entirely  to  the  difficulty  of  breathing 
under  the  new  conditions.  Cyanosis  was  considerable,  the  heart  began  to  run 
away,  and  she  was  tided  over  the  dangerous  first  two  hours  only  by  the  very 
frequent  administration  of  oxygen  under  positive  pressure.  She  then  got  over 
the  immediate  effects  and  was  able  to  breathe  independently,  but  the  so-called 
paradoxical  breathing  was  evident  even  through  the  dressings,  an  indrawing 
of  the  whole  chest  upon  inspiration,  and  bulging  out  upon  expiration.  There 
was  mediastinal  flapping  of  a  severe  grade,  and  her  inspired  air  was  largely  used 
up  and  retained  in  the  large  bronchi  as  "pendulum  air,"  to  use  Brauer's  ex- 
pression. Her  respiratory  exchange  was  greatly  increased,  the  "to  and  fro" 
swinging  of  the  mediastinum  interfering  with  cardiac  action,  so  that  ultimately, 
on  the  fifth  day,  she  developed  progressive  pulmonary  edema  which  proved 
fatal  on  the  sixth  day.  If  she  had  been  stronger  and  less  worn  out  by  prolonged 
sickness,  she  might  possibly  have  survived.  It  was  a  perfect  picture  of  the 
course  of  events  already  graphically  described  by  Friedrich,  and  it  was  ex- 
perience of  this  sort  that  turned  Sauerbruch  and  Wilms,  and  latterly  Friedrich 
himself,  to  a  much  less  extensive  operation  than  that  which  I  have  already 
described  to  you. 

Since  this  time  (three  years  ago)  no  other  case  that  I  thought  suitable  for 
operation  presented  itself  until  last  fall.  There  then  came  a  man,  aged  thirty- 
four,  referred  by  Dr.  Wells,  of  Orleans,  Vt.,  who  had  had  a  tuberculous  rib  re- 
moved five  years  ago,  and  had  a  pleurisy  with  effusion  four  years  ago,  and  had 
been  diagnosed  as  a  pulmonary  case  in  April,  1909.  Since  then  he  had  kept 
at  work  except  for  short  intervals  of  rest  necessitated  by  a  return  of  cough  and 
weakness,  with  colds  and  fever.  Tubercle  bacilli  were  found  at  two  or  three 
examinations  in  191 1  and  once  in  19 13,  although  many  other  examinations 
proved  negative.  In  the  spring  and  summer  of  19 13  he  was  at  Saranac  Lake 
under  Dr.  Lawrason  Brown.  X-ray  examination  showed  a  heavy  shadow 
throughout  the  left  side.  The  right  side  was  perfectly  normal.  In  October, 
1913,  in  three  sittings  under  gas,  oxygen,  and  local  anesthesia,  I  removed  por- 
tions of  all  the  ribs  from  the  first  to  the  tenth  inclusive,  after  Sauerbruch's  plan. 
The  operation  was  apparently  very  successful,  both  in  the  absence  of  shock  and 
in  the  results.  While  he  had  been  running  fever  for  six  months,  he  went  for 
six  weeks  without  fever  after  the  operation,  and  the  sputum  was  diminished 
from  200  c.c.  to  60  c.c.  Especially  striking  was  the  fact  that  the  lung  seemed  to 
be  put  almost  entirely  out  of  function ;  there  was  no  respiratory  movement  on 
that  side;  breath-sounds,  and  particularly  moist  rales,  previously  present, 
were  entirely  absent;  fremitus  was  also  absent,  and  the  only  place  in  which  one 
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could  hear  the  breath-sounds  at  all  was  in  the  upper  part  of  the  axilla,  where 
bronchial  breathing  and  bronchophony  could  be  heard.  Clearly,  air  was 
passing  only  into  the  larger  bronchi,  and  the  alveoli  were  empty.  After  going 
home,  his  fever  and  sputum  gradually  returned  as  bad  as  before,  so  that  in 
December  he  returned  for  a  resection  of  the  ribs  in  front,  from  the  second  to  the 
seventh,  just  outside  the  costal  cartilages.  This,  again,  was  followed  by  an 
immediate  good  result,  and  for  nearly  three  weeks  he  had  no  fever  and  sputum 
was  much  decreased.  Then,  however,  he  gradually  became  as  bad  as  before. 
At  home  during  the  next  four  months  he  went  steadily  downhill,  but  finally 
returned,  two  weeks  ago,  in  the  hope  of  my  being  able  to  do  something  for  him. 
He  had  been  running  fever  all  this  time,  and  sputum  had  become  much  in- 
creased in  amount  and  at  times  quite  foul.  I  felt  positive  that  he  must  have 
large  abscesses  in  his  lung,  although  the  skiagrams  were  uncertain.  The  fact 
that  the  diagnosis  of  tuberculosis  had  always  been  not  quite  definite,  and  the 
fear  that,  after  all,  I  might  have  been  overlooking  a  chronic  pulmonary  abscess, 
induced  me  to  operate,  which  I  did  on  April  27th,  under  local  anesthesia,  open- 
ing a  large  abscess  in  the  upper  lobe  and  a  smaller  one  in  the  lower  lobe.  He 
has  had  no  fever  since;  the  discharge  is  very  profuse  and  very  foul,  but  he  had 
got  so  septic  that  it  is  doubtful  if  he  will  live.  It  is  clear  that  both  these  pa- 
tients came  to  operation  too  late.  It  is  probable  that  in  general  the  mistakes 
made  in  pioneer  work  lie  in  the  direction  of  accepting  for  operation  patients 
who  are  too  advanced  in  the  disease.  The  mistake  is  in  considering  operation 
as  a  measure  of  last  resort. 

However,  from  these  two  cases  I  think  I  have  learnt  some  lessons  that  are  of 
value.  The  first  is  that  a  total  removal  of  ribs  should  not  be  done:  it  is  too 
dangerous;  the  second,  that  Sauerbruch's  or  Wilms'  operation  can  be  done 
practically  without  danger  to  life,  even  in  bad  cases,  and  the  third,  that  the 
combination  of  local  anesthesia  with  gas  and  oxygen  guarantees  one  very  cer- 
tainly against  shock.  While  one  ought  to  exclude  the  very  advanced  cases  from 
operation,  I  think  it  may  be  asserted  that  even  in  such  it  is  possible  to  do  the 
operation  without  shock  if  one  only  understands  properly  the  use  of  local  an- 
esthesia and  nitrous  oxid  gas.  Finally,  cases  should  not  be  allowed  to  run  on 
into  chronic  sepsis  before  operation. 

In  conclusion,  although  we  must  certainly  maintain  a  conservative  attitude, 
I  think  it  can  surely  be  said  that  the  work  of  the  last  ten  years  has  gradually 
won  a  very  definite  place  for  surgery  in  the  treatment  of  certain  types  of  pul- 
monary tuberculosis.  There  has  been  worked  out  a  safe  method  of  operation, 
giving  an  operative  mortality  of  only  about  3  per  cent.  The  operation,  though 
bound  to  fail  in  a  certain  proportion  of  cases  because  of  the  very  nature  of  the 
disease,  and  because  of  the  difficulty  of  an  exact  pathological  diagnosis,  is  based 
on  sound  physiological  and  pathological  principles.  On  the  other  hand,  even 
if  it  does  fail,  it  is  unlikely  to  cause  harm;  with  a  proper  selection  of  cases  one 
will  be  able  still  more  certainly  both  to  do  good  and  to  avoid  harm.  It  must, 
of  course,  be  clearly  understood  that  the  question  of  operation  can  never  arise 
before  the  ordinary  measures  of  climate,  diet,  and  general  hygiene  have  been 
given  a  thorough  trial,  and  then  only  in  specially  selected  cases. 
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DISCUSSION  ON  PAPER  BY  DR.  ARCHIBALD 

Dr.  W.  A.  Gekler,  Rockville,  Ind. :  It  was  my  good  fortune  to  observe  some 
of  the  Friedrich  patients  both  before  and  after  the  operation.  What  I  saw  was 
enough  to  convince  me  of  the  truth  of  what  Dr.  Archibald  said,  and  that  the 
large,  so-called  Friedrich  plastic  is  a  most  severe  operation,  which  scarcely 
any  one  would  care  to  have  done  now. 

I  have  had  five  cases  on  which  I  have  had  different  forms  of  plastic  opera- 
tions performed  for  the  treatment  of  extensive  pulmonary  lesions.  In  the  first 
case  the  Wilms  columnar  resection  was  done  by  a  near-by  surgeon  under  ether 
anesthetic.  The  anterior  and  posterior  resections  were  done  at  the  same  time, 
which  I  think  was  a  bit  too  much  for  one  operation.  The  diminution  in  the 
size  of  the  chest  following  the  operation  was  very  marked,  and  the  .r-ray  plate 
shows  that  the  collapsed  side  is  at  least  half,  and  possibly  only  a  third,  as  large 
as  the  other  side.  Inasmuch  as  the  ends  of  only  the  first  five  ribs  were  removed, 
the  lower  part  of  the  lung  was  not  collapsed,  and  there  was  a  subsequent  in- 
fection of  the  lower  part  of  the  lung,  and  the  patient  died  fifteen  months  later. 
Following  the  operation,  there  was  temporary  improvement  lasting  for  several 
months,  with  marked  reduction  in  the  temperature  and  a  slight  gain  in  weight. 
I  think  the  patient's  life  was  prolonged  by  the  operation. 

In  the  second  case  the  lesion  was  on  the  left  side,  and  only  a  posterior 
plastic  was  done,  with  the  intention,  however,  to  remove  parts  of  the  ribs  in 
front  in  case  it  should  have  been  necessary.  The  line  of  the  incision  was 
practically  the  same  as  that  illustrated  by  Dr.  Archibald's  chart,  and  extended 
from  the  first  rib  to  the  ninth.  The  surgeon  removed  as  much  as  possible 
from  the  ends  of  those  ribs  overlying  the  cavity.  Following  the  operation  the 
temperature  dropped  to  normal  within  a  week,  and  within  a  few  weeks  the 
sputum  had  almost  entirely  disappeared.  The  patient  left  the  hospital  five  or 
six  weeks  following  the  operation,  having  gained  close  to  15  pounds  in  weight. 
She  considered  herself  well,  and  absolutely  refused  to  come  back  into  the  sana- 
torium for  further  observation  and  treatment.  On  going  home  she  did  her 
own  housework,  as  well  as  some  sewing  for  the  neighbors.  Of  course,  scarifica- 
tion in  the  lesion  could  not  take  place  in  that  short  time,  and  seven  months 
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after  the  operation  the  patient's  condition  became  worse,  and  she  came  back 
to  me  in  even  worse  condition  than  before  the  operation.  Further  operative 
procedures  were  now  out  of  the  question. 

In  another  case  the  Wilms  plastic  was  tried  once  more,  the  posterior  opera- 
tion being  done  at  the  first  sitting,  with  the  intention  of  operating  anteriorly 
later.  This  patient  did  very  well,  gained  in  weight,  had  much  less  fever,  and  a 
marked  reduction  in  the  amount  of  sputum.  Ten  weeks  following  the  opera- 
tion he  had  a  severe  hemorrhage  and  died  a  week  later. 

A  fourth  patient  on  whom  the  posterior  plastic  was  done  just  as  in  the  second 
case  has  been  slowly  improving  since  the  operation,  and,  if  necessary,  the  opera- 
tion in  front  will  be  done  later. 

In  my  fifth  patient  the  operation  was  done  according  to  Brauer's  latest 
method,  in  which  he  produces  a  partial  collapse  in  the  lower  lobe  first  by  taking 
out  portions  of  the  lower  five  ribs  from  the  spine  to  the  posterior  axillary  line. 
This  prevents  to  an  extent  the  paradoxical  breathing,  which  proved  fatal  to  so 
many  of  the  patients  on  whom  the  total  plastic  had  been  done.  In  this  case 
the  operative  recovery  was  uneventful,  although  there  was  some  dyspnea  for 
the  first  four  or  five  days  following  the  operation.  I  intended  to  have  the  rest 
of  the  operation  done  at  a  later  time,  taking  out  the  ribs  over  the  entire  apex 
from  back  to  front,  but  the  patient  developed  trouble  in  the  other  lung,  and  I 
am  afraid  to  have  the  second  operation  done. 

There  is  no  thoracoplastic  method  applicable  to  all  cases.  One  has  to  plan 
the  plastic  according  to  the  location  and  size  of  the  lesions,  particularly  of  the 
cavities.  The  posterior  plastic  will,  I  believe,  give  satisfactory  results  when  the 
cavities  are  flat  and  located  in  the  posterior  part  of  the  apex.  On  the  other 
hand,  when  we  have  large  cavities  taking  up  the  entire  apex,  the  posterior 
plastic  will  not  give  sufficient  collapse,  and  the  entire  bony  covering  of  the 
apex  will  often  have  to  be  removed.  It  is  important  that  the  lower  portions 
of  the  lung  be  put  at  rest  first,  to  avoid  the  possibility  of  aspiration  pneumonia. 

Dr.  John  Ritter,  Chicago:  I  would  like  to  ask  Dr.  Archibald  to  tell  us 
something  regarding  the  latest  pulmonary  operations,  where,  in  place  of  using 
wax  paste  or  paraffin,  a  rubber  substance,  like  a  balloon,  is  put  against  the 
pleura  in  the  chest  cavity.  I  would  like  to  know  what  advantage,  if  any,  there 
is  in  this  procedure. 

Dr.  George  Mannheimer,  New  York :  If  we  do  not  succeed  with  artificial 
pneumothorax,  we  should  certainly  not  be  satisfied  and  should  certainly  try 
to  go  ahead  and  do  something  for  our  patients,  but  we  should  not  leave  our  cases 
to  the  surgeon,  but  treat  them  in  conjunction  with  him.  Surgeons,  as  a  rule, 
are  not  competent  to  continue  the  after-treatment  of  such  cases. 

Dr.  Archibald :  I  have  been  very  much  interested  in  hearing  of  Dr.  Gekler's 
cases,  but,  of  course,  what  he  says,  if  I  attempted  to  discuss  it,  would  lead  us 
rather  too  far  afield.  I  hope  to  have  a  personal  conversation  with  him  later, 
but  I  take  his  remarks  in  general  as  being  in  favor,  in  selected  cases,  of  some 
form  of  operation.  I  agree  with  him  entirely  in  his  opinion  that  we  must 
individualize.  We  certainly  have  to  suit  the  operation  to  the  patient.  One 
thing,  however,  is  important  for  all  cases.  I  believe,  with  Sauerbruch,  that  we 
must  always  immobilize  the  lower  lobe  first,  to  prevent  aspiration  from  the 
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upper  lobe  when  that  lobe  is  afterward  put  out  of  commission.  Brauer's 
late  advice  to  resect  in  some  cases  over  the  lower  lobe  alone  is  a  development 
of  the  idea  we  are  coming  to  that  we  have  to  treat  these  cases  very  carefully. 
In  regard  to  the  question  concerning  the  kind  of  filling  to  be  used  over  cavities, 
particularly  with  regard  to  the  rubber  balloon,  I  would  reply  that  various  kinds 
of  fillings  have  been  proposed,  but  they  are  all  so  recent  that  it  is  impossible, 
as  yet,  to  gauge  their  value.  The  rubber  balloon  has  not  yet  been  used  long 
enough,  so  far  as  I  know,  to  give  us  any  definite  information  concerning  ulti- 
mate results.  I  should  think  it  would  be  almost  impossible  to  keep  it  up  long 
enough  to  be  of  any  benefit,  whereas  the  paraffin  is  a  firm  and  unchangeable 
thing,  better  in  that  respect  than  fat,  and  if  one  escapes  infection,  it  is  a  perma- 
nent thing.  With  regard  to  the  remark  concerning  phrenicotomy,  I  might 
point  out  that  the  paralysis  of  the  diaphragm  is  exactly  what  we  are  aiming  at, 
even  if  it  does  lead  to  atrophy,  because  we  want  the  abdominal  organs  to  come 
vip  and  decrease  the  space  in  the  thoracic  cavity.  It  will  not  lead  to  serious 
respiratory  embarrassment,  but,  anyhow,  we  want  to  put  the  whole  lung  out 
of  commission;  that  is  our  object,  and  we  attempt  to  do  this  by  removing 
the  ribs  on  the  affected  side,  and  in  some  cases  by  cutting  the  phrenic  nerve 
on  the  same  side  so  as  to  get  compression  from  all  sides. 

I  agree  with  the  remarks  made  concerning  the  surgeon  not  being  allowed  to 
continue  the  treatment  of  tuberculous  cases;  the  cases  which  were  referred  to 
here  were  first  sent  to  Sauerbruch  by  the  therapeutists,  and  after  the  operation 
were  sent  back  to  their  doctors  or  to  the  sanatorium,  not  as  in  the  case  of  Dr. 
Gekler's  patient,  who  insisted  on  going  back  to  her  housework. 


SUBSEQUENT  REPORT  OF  PATIENTS  WHO  RECEIVED 

INJECTIONS  OF  FRIEDMANN  VACCINE  OVER 

A  YEAR  AGO 

By  George  Mannheimer,  M.D. 

New  York 


Owing  to  the  scarcity  of  reliable  reports,  I  thought  that  those  still  interested 
in  the  subject  might  gain  some  information  as  to  the  value  of  the  Friedmann 
vaccine  from  an  account  of  even  a  limited  number  of  well-observed  cases. 
Eighteen  patients  were  injected  under  my  supervision  early  in  March,  1913, 
that  is,  fourteen  months  ago.  A  preliminary  report  on  these  patients  was  made 
in  the  Medical  Record  of  June  7,  19 13.  I  summarized  the  results  at  that  time 
as  follows: 

"In  not  a  single  one  of  these  18  cases  was  there  definite  improvement  to 
date  attributable  to  the  vaccine.  In  some  the  disease  progressed,  evidently 
unchecked.  In  no  instance  did  the  temperature  return  to  normal.  Five  of  the 
18  developed  abscesses,  4  of  them  small  and  i  large.  Excepting  this  case,  I 
could  not  say  that  any  distinct  injury  has  been  done  by  the  vaccine.  I  cannot 
determine  whether  the  vaccine  hastened  the  progress  of  the  disease  where  it 
has  occurred." 

There  was  one  error  in  that  summary.  Instead  of  "5"  of  the  18  develop- 
ing abscesses,  I  should  have  said  "  6."  Today  I  have  to  add  a  seventh  one,  who 
developed  an  abscess  from  his  fourth  injection,  whereas  all  the  others  had  it 
at  the  site  of  the  first.  Otherwise  there  is  not  much  to  modify  in  that  summing 
up.  But  I  will  briefly  sketch  each  case,  relate  the  subsequent  course,  and  add 
my  comment: 

Case  i. — Married  woman,  forty-one  years  of  age,  in  good  general  condition. 
Chronic  pulmonary  tuberculosis  of  fifteen  years'  standing,  advanced  but 
stationary.  Had  but  one  injection.  Examined  10  times  since.  No  change 
either  way.  Tendency  to  tachycardia  and  a  rise  in  blood-pressure  above  170 
are  disquieting  features. 

Case  2. — Man  of  thirty-five  years  in  excellent  general  condition;  chronic 
pulmonary  tuberculosis  since  thirteen  years;  moderately  advanced.  Had 
at  one  time  vasomotor  rhinitis  and  asthmatic  bronchitis.  Emphysematous 
habitus.  Had  but  one  injection;  developed  a  small  abscess  which  broke  two 
months  after  the  injection,  and  ceased  discharging  three  months  later.  Had  a 
"cold"  in  October,  1913,  and  with  it  a  hemoptysis  of  about  one  ounce.  Two 
more  feverish  colds  during  the  winter,  but  attended  almost  steadily  to  his  small 
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cigar-store,  and  is  today  as  well  as  last  year.    The  injection  did  not  influence 
him  in  any  way. 

Case  3. — Married  woman  of  thirty-eight  in  good  condition;  chronic  pul- 
monary tuberculosis  of  nine  years'  standing,  advanced.  Had  one  injection 
which  gave  rise  to  an  unusually  large  abscess.  This  I  thought  at  the  time  might 
be  caused  by  the  previous  frequent  administrations  of  tuberculin  or  by  the 
puncture  of  a  vein  or  by  an  overdose.  In  the  light  of  recent  reports  from  Ger- 
many I  suggest  today  as  another  more  likely  cause  of  this  unusually  large 
abscess  that  the  vaccine  was  contaminated  by  pus-germs.  This  patient's  local 
and  general  condition  has  materially  deteriorated  during  the  year,  according 
to  the  report  of  her  family  physician.  Dr.  G.  M.  Wells,  of  Indianapolis.  The 
patient  believes  that  she  was  made  worse  by  that  one  injection,  and  her  phy- 
sician is  inclined  to  concur  in  this  opinion.  I  can  only  accept  the  discomfort 
caused  by  the  large  abscess  and  the  disappointment  caused  by  the  failure  of  the 
treatment  as  damaging  factors. 

Case  4. — Girl,  twenty-two  years  of  age;  chronic  bilateral  pulmonary  tu- 
berculosis of  nine  years'  duration,  advanced.  Had  small  abscess  from  the  first 
and  only  injection,  and  was  worse  two  months  later.  Has  not  been  heard  from, 
but  is  known  to  be  alive  and  at  work  as  before  injection. 

Case  5. — Man  of  forty-one,  chronic  pulmonary  tuberculosis  of  five  years' 
standing,  unilateral;  good  general  condition.  Five  weeks  after  injection  had 
first  hemoptysis  of  his  life;  weight  slightly  decreased.  Could  not  be  traced 
since  April  15,  19 13.  The  patient  no  doubt  ascribes  his  hemoptysis  to  the 
injection.  We  cannot  blame  him  for  his  belief,  but  we  who  know  the  natural 
history  of  the  disease  cannot  accept  this  post  hoc,  ergo  propter  hoc  reasoning. 

Case  6. — Man  of  thirty-eight,  youngest  of  10  children;  poorly  developed 
thorax;  chronic  pulmonary  tuberculosis  of  three  years'  duration;  active  at  the 
time  of  injection.  Beginning  infiltration  of  epiglottis;  trace  of  albumin  and 
casts  in  the  urine.  Came  from  Mississippi  to  New  York  for  this  treatment, 
received  it,  traveled  to  Tennessee,  got  married,  and  returned  with  his  bride. 
Then  was  kept  in  bed  and  well  cared  for.  The  time  between  May  i6th  and 
July  30th  he  spent  at  a  southern  sanatorium.  A  periproctic  abscess,  caseous 
pneumonia,  and  rapid  softening  of  one  lung,  ulceration  of  epiglottis  and  inter- 
arytenoid  space,  with  severe  dysphagia  and  obstinate  diarrhea,  marked  the 
swift  progress  of  the  disease,  and  brought  on  the  fatal  termination  July  30,  19 13. 
No  autopsy.  The  vaccine,  if  it  did  not  hasten,  was  absolutely  powerless  to 
check  the  spread  of  the  disease. 

Case  7. — Man  of  twenty-eight,  bad  family  history  and  build.  Many 
hemoptyses,  one  lasting  ten  days,  three  and  one-half  weeks  after  first  in- 
jection. May  I  ith  took  a  second  injection  from  another  physician.  May  14th 
expressed  himself  as  subjectively  relieved,  but  had  lost  seven  pounds  and 
showed  no  improvement  in  lung  condition.     Could  not  be  traced  since. 

Case  8. — Man  thirty-one  years  of  age;  formerly  excessive  smoker;  sick 
about  three  and  one-half  years;  chronic  pulmonary  tuberculosis  of  moderate 
extent,  but  with  much  dyspnea  and  tachycardia.  Received  four  injections  in 
all — a  good  measure,  according  to  the  inventor.  He  developed  laryngeal 
tuberculosis,  and  died  January  21,  19 14,  under  signs  of  profound  toxemia, 
according  to  Dr.  C.  L.  Wheaton,  of  Chicago,  who  will  report  this  case  in  detail. 
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No  autopsy.     The  vaccine,  if  it  did  not  hasten,  was  absolutely  powerless  to 
check,  the  onward  march  of  the  disease. 

Case  9. — Traveling  man  of  twenty-seven;  chronic  pulmonary  tuberculosis 
since  1909.  Periproctic  abscess  on  right  side  since  191 2,  opening  and  closing 
repeatedly.  Received  four  injections.  Felt  and  looked  well  when  examined 
last  on  March  16,  1914,  but  had  not  gained  in  weight.  Left  lung  shows  signs 
of  an  arrested  process:  retraction,  dulness,  bronchial  breathing,  and  bron- 
chophony over  upper  parts  of  upper  lobe;  behind:  bronchovesicular  breathing 
well  into  the  apex  of  the  lower  lobe;  no  rales.  To  the  right  of  the  anus  is  an 
infiltration  with  an  old  and  a  tiny  new  fistulous  opening  discharging  thin  pus. 
A  fresh  small  infiltrate  exists  on  the  left  side  opposite.  This  patient  spent  two 
months  last  summer  in  his  country  home  in  Minnesota,  then  went  back  to 
business,  but  lived  a  sensible  life.  He  was  told  by  the  injecting  physician  that 
he  was  cured,  and  would  receive  the  fourth  injection  only  to  "make  sure." 
We  cannot  pronounce  him  cured  even  at  this  early  date.  At  best  the  lung 
process  is  temporarily  arrested.  But  has  the  vaccine  done  it?  If  it  did,  say, 
by  arousing  the  defensive  forces  of  the  body,  why  did  it  permit  the  implantation 
of  the  tubercle  bacillus  in  a  new  area?  The  value  of  the  vaccine  in  this  case  is 
open  to  grave  doubt. 

Case  10. — Man,  teacher,  twenty-eight  years  of  age;  very  moderately  ad- 
vanced chronic  pulmonary  tuberculosis  with  marked  intestinal  disturbance. 
Received  one  injection  from  Friedmann  in  March,  1913,  and  when  the  latter 
wantonly  disappointed  him,  a  second  injection  from  another  source  in  May. 
Returned  to  his  home  in  Wisconsin,  grew  progressively  worse,  and  died  the  end 
of  November,  apparently  from  intestinal  tuberculosis — an  unexpectedly  rapid 
course.     No  autopsy. 

Case  n. — Physician,  forty-seven  years  of  age,  had  tuberculosis  of  left  apex 
in  1907  which  completely  healed  under  climatic  and  tuberculin  treatment,  so 
that  he  could  take  up  his  practice  again  in  1908.  Early  in  191 2  feverish  cold, 
and  since  then  more  cough  and  some  loss  of  weight.  February,  1913,  small 
hemoptysis,  occasional  pleuritic  pain.  Wanted  the  injection  to  prevent  re- 
lapses. He  apparently  felt  uneasy  about  his  chest.  After  injection  chest  pain 
and  cough  less;  gain  of  tv^-o  pounds.  About  six  weeks  later  caught  cold  again; 
coughs  and  expectorates  more,  and  does  not  look  as  well  as  before.  Even  a 
vacation  did  not  benefit  him.  In  August  he  suddenly  developed  a  left-sided 
pneumothorax  with  effusion  and  very  severe  constitutional  involvement. 
After  many  weeks  in  bed  he  went  to  a  health  resort,  where  he  is  now  improving 
nicely.  This  colleague  of  ours  was  so  disgusted  with  Friedmann  after  the  latter 
had  shown  himself  in  his  true  colors  that  he  would  not  think  of  taking  another 
injection.  The  first  one  did  not  fortify  him  at  all  against  the  fresh  outbreak 
which  was  preparing  at  the  time.     The  same  criticism  applies  to  Case  12. 

Case  12. — Lawyer,  twenty-eight  years  of  age;  incipient  tuberculosis  of 
both  apices  for  over  a  year.  He  improved  remarkably  under  hygienic-dietetic 
treatment  at  home  in  New  York  city.  Was  allowed  to  go  to  business 
in  January,  1913.  End  of  February  caught  cold;  had  cough,  expectoration, 
pain  in  right  chest,  fever,  and  sweats — all  of  which  disappeared  within  three 
days.  March  2d:  slight  oppression  in  chest  and  occasional  night-sweats, 
sputum  scanty,  no  bacilli.  Injected  March  8th.  On  March  nth  again  the 
short,  sharp  pain  in  right  lower  chest.     March  i8th  reports  himself  feeling 
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stronger.  March  25th  pain  in  right  lower  chest  and  distinct  pleuritic  friction 
over  right  lower  lobe  posteriorly;  weight,  147^  pounds — the  highest  since 
beginning  of  illness.  April  21st  reports  by  letter:  Laid  up  in  bed  since  end  of 
March  with  what  his  physician  called  bronchopneumonia,  with  severe  hemor- 
rhages, fever,  and  appearance  of  bacilli.  Not  examined  by  me  since  March 
25th.  Apparently  did  not  want  the  second  injection.  Here  also  the  disease 
was  about  to  spread  at  the  time  of  the  injection,  and  the  vaccine  was  absolutely 
powerless  to  prevent  that  spread.  I  heard  indirectly  that  this  patient  spent 
some  time  in  a  health  resort  and  is  now  again  attending  to  business. 

Case  13. — Man  of  thirty-one,  known  to  have  tuberculosis  of  kidney  and 
bladder  since  1905;  difficult  to  diagnose  at  first.  Many  operations.  July, 
1908,  left  kidney  removed,  but  old  symptoms  of  burning,  frequent  micturition, 
pus,  shreds,  and  tubercle  bacilli  in  the  urine  returned  and  kept  up  in  varying 
intensity.  At  work.  Cystoscope  shows  region  of  left  ureter  ulcerated. 
January  8, 1913,  left  ureter  removed.  Injected  March  8th.  No  improvement. 
Infiltration  broke  down  and  discharged  a  little  pus.  On  May  14,  1913,  sud- 
denly stricken  with  severe  headache,  chill,  fever,  thirst,  vomiting,  and  retention 
of  urine;  later  on  developed  convulsions,  loss  of  consciousness,  blindness, 
paralysis  of  arms;  later  on  severe  epigastralgia,  polydipsia,  polyuria,  strabis- 
mus, and  stiff  neck.  This  illness  lasted  three  months,  and  was  diagnosed  by 
physicians  in  a  small  New  Jersey  town  as  uremia  and  meningitis.  I  had  occa- 
sion to  examine  him  again  on  March  23,  1914,  and  found  emaciation,  weakness, 
beginning  infiltration  of  left  apex,  enlargement  of  right  kidney  and  liver,  urine 
turbid,  fiocculent,  containing  pus  but  no  tubercle  bacilli;  double  optic  atrophy; 
paraplegia  disappeared.  He  ascribes  his  decline  to  the  vaccine,  but  there  is  no 
evidence  of  this.  We  know  that  patients  with  one  kidney  are  very  prone  to 
develop  uremia  if  that  single  kidney  is  subjected  to  strain  or  becomes  diseased. 
This  patient  had  manifestations  of  renal  insufficiency  before  the  injection. 
When  eating  much  meat  he  would  get  shortness  of  breath,  chilliness,  trembling, 
palpitations,  dizziness,  and  rapid,  bounding  pulse  or  attacks  of  urticaria.  It 
is  hard  to  say  how  much  the  remaining  kidney  is  afifected  by  tuberculosis. 

Case  14. — Hospital  orderly,  twenty-four  years  of  age;  tuberculosis  of  kid- 
ney and  bladder  since  1909;  left  kidney  removed  then.  Still  burning,  pol- 
lakiuria,  and  nycturia  in  varying  intensity.  He  also  developed  a  small  abscess 
in  the  third  month  after  injection.  No  improvement;  tubercle  bacilli  still 
in  urine;  condition  today  unchanged. 

Case  15. — Boy  of  five  years.  Tuberculosis  of  cervical  lymph-nodes  since 
four  years;  one  chain  extirpated.  Had  moderately  large  abscess  at  site  of  in- 
jection.    Lymph-nodes  unchanged  to  this  day. 

Case  16. — Boy  of  ten  years;  since  191 1  tuberculous  coxitis  with  dislocation. 
Walks  very  well  with  a  small  Lorenz  plaster  spica,  without  which  the  femur  will 
not  stay  in  place.  Received  but  one  injection.  The  orthopedic  surgeon  who  had 
him  under  his  care  would  not  consider  a  second  injection  when  he  heard  Fried- 
mann  advise  the  removal  of  the  spica,  so  as  not  to  interfere  with  the  local  circu- 
lation of  the  antibodies.  The  boy's  condition  today  is  not  satisfactory:  there 
is  more  bone  destruction  and  the  general  condition  is  unimproved. 

Case  17. — Man  of  twenty-five;  chronic  pulmonary  tuberculosis  since  eight 
years;  since  November,  191 2,  beginning  tuberculosis  of  right  knee-joint.    The 
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one  injection  had  no  effect.  This  was  disappointing,  because  in  fresh  bone 
lesions  prompt  improvement  was  looked  for.  Today  the  young  man  is  worse, 
the  lung  and  knee  affection  having  progressed. 

Case  i8. — Boy  of  seventeen;  tuberculosis  of  right  ankle  ten  years  ago, 
operated  and  healed.  Since  eight  years  tuberculosis  of  right  knee.  First 
injection  March  8th;  second.  May  26th;  third,  November  12th;  fourth, 
December  24,  1913 — the  last  three  without  my  knowledge  and  consent.  The 
fourth  gave  rise  to  a  moderately  large  abscess.  Result:  the  knee  is  more 
swollen,  more  painful  and  tender,  and  more  disabled.  There  is  slight  loss  of 
weight,  but,  worst  of  all,  since  middle  of  April  there  exists  a  painless  car- 
tilaginous swelling  of  the  left  epididymus  and  left  seminal  vesicle,  undoubtedly 
tuberculous.  This  boy  had  frequently  been  advised  to  have  a  resection  per- 
formed. Now,  even  a  thoroughly  successful  operation  on  the  knee  would  not 
cure  him  of  his  tuberculosis.  This  new  complication  makes  the  prognosis 
decidedly  serious.  In  this  case  the  vaccine  was  administered  in  full  dose,  but 
proved,  to  say  the  least,  utterly  worthless. 

CONCLUSIONS 

Of  18  patients  treated  in  March,  1913,  under  my  supervision,  15  could  be 
followed  up,  and  of  that  number  3  are  dead.  The  number  of  injections  in  these 
3  cases  were  one,  two,  and  four  respectively.  Of  the  remaining  12  patients,  10 
received  one  and  2  received  four  injections.  Five  of  the  10  patients  who  re- 
ceived one  injection  developed  abscesses  at  the  site  of  the  injection,  and  were, 
therefore,  unsuitable  for  further  injections,  for  an  indefinite  period,  according 
to  the  inventor.  The  other  five  patients  were  not  reinjected,  either  because 
they  did  not  see  the  improvement  they  had  been  led  to  expect  or  because  they 
had  become  worse  and  had  lost  confidence  in  Friedmann.  As  to  their  present 
condition,  five  of  them  are  now  unchanged  and  five  are  worse  than  a  year  ago. 

One  patient  who  had  four  injections  feels  well  and  presents  signs  of  an  ar- 
rested lung  process,  but  he  has  not  gained  in  weight  and  has  developed  a  new 
tuberculous  process  in  another  part  of  the  body.  The  second  patient  with 
four  injections  has  tuberculosis  of  the  knee-joint  and  is  now  decidedly  worse 
than  before;  he  has,  in  addition,  developed  genital  tuberculosis.  The  infiltrate 
of  the  fourth  injection  broke  down  and  discharged  pus. 

Where  abscesses  resulted  at  the  site  of  the  first  injection  the  vaccine  ap- 
parently produced  no  additional  harmful  effect.  The  disease  remained  unin- 
fluenced. Friedmann  neglected  to  prevent  abscess  formation,  although  he 
claimed  to  know  how.  To  be  very  charitable,  one  might  judge  from  one  single 
case  that  decided  natural  healing  tendencies,  aided  by  common-sense  treat- 
ment, will  not  be  hindered  by  the  remedy.  When  in  a  quiescent  case  the  first 
subjective  and  objective  symptoms  of  a  new  outbreak  appear,  and  one  naturally 
wishes  to  check  it,  the  remedy  is  absolutely  worthless  for  that  purpose.  It 
cannot  prevent  the  tendency  to  spread  if  a  case  is  so  disposed.  We  have,  on 
purely  clinical  grounds,  a  right  to  be  suspicious  of  its  alleged  harmlessness. 
The  method  of  its  administration  has  been  anything  but  careful  and  intelli- 
gent. For  these  reasons,  and  on  account  of  the  absence  of  curative  and  pre- 
ventive powers  in  this  series,  it  cannot  be  recommended. 
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DISCUSSION  ON  PAPER  BY  DR.  MANNHEIMER 

Dr.  John  F.  Anderson,  Washington,  D.  C. :  We  have  recently  completed 
an  examination  of  such  of  the  94  patients  as  could  be  located  that  were  treated 
under  our  supervision  by  Dr.  Friedmann  in  certain  hospitals  in  New  York  city. 
We  have  found,  generally  speaking,  that  the  results  of  the  patients  treated 
under  our  supervision  were  in  close  accord  with  the  results  just  reported  by  Dr. 
Mannheimer,  and  which  are  being  reported  in  increasing  numbers  in  various 
places  by  persons  who  have  observed  the  treatment  of  tuberculosis  by  Dr. 
Friedmann's  vaccine.  In  our  cases  we  have  found  that  a  very  small  number 
showed  apparently  an  unusual  improvement.  However,  this  improvement  was 
not  greater  than  that  which  we  frequently  see  in  cases  receiving  no  specific 
treatment.  On  the  other  hand,  there  were  quite  a  number  of  our  cases  that 
were  distinctly  worse  after  treatment,  and  I  do  not  believe  any  other  con- 
clusion can  be  reached  than  that  these  cases  were  made  worse  as  a  result  of  the 
treatment.  We  are  now  preparing  our  final  report  for  publication,  which,  in 
addition  to  the  clinical  studies,  will  give  certain  laboratory  studies  with  the 
vaccine. 
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A  STUDY  OF  INTRAVENOUS  INJECTIONS  OF  STAINED 

ORGANISMS* 


By  John  W.  Churchman,  M.D. 

New  Haven 


The  purpose  of  this  paper  is  to  report  observations  made  on  the  behavior 
of  organisms  injected  into  the  ear  veins  of  rabbits  after  staining  with  gentian 
violet. 

The  work  reported  grew  out  of  the  original  observations  reported  by  me 
about  two  years  ago  on  the  selective  bactericidal  action  of  gentian  \'iolet. 

In  order  to  determine  whether  the  organisms  were  killed  by  staining  or 
were  simply  rendered  incapable  of  growth  on  the  ordinary  media,  intravenous 
injections  of  stained  organisms  were  made.  The  first  experiments  were  done 
with  Micrococcus  aureus  and  blastomyces.  In  these  experiments  the  control 
animals  died,  with  pure  cultures  of  the  infecting  organism  in  the  blood;  and  the 
experimental  animals,  which  received  stained  organisms,  survived.  The  natural 
inference  was  that  the  staining  had  actually  killed  the  organism,  though  one 
could  also  assume  that  the  organisms,  though  not  killed,  were  sufficiently  in- 
jured so  that  the  animal  could  resist  the  infection.  The  subsequent  experi- 
ments were  done  with  Bacillus  anthracis,  and  it  is  the  observations  with  this 
organism  which  I  wish  to  report.  Here  the  results  were  similar  to  those  with 
the  other  organisms,  though  in  certain  important  respects  different.  The  con- 
trol animals,  of  course,  all  died  within  the  first  two  or  three  days,  with  pure 
cultures  of  the  organisms  in  the  blood  and  spleen.  Of  the  animals  injected 
with  stained  organisms,  life  was  prolonged  in  every  instance,  some  of  the  mice 
dying  about  the  fourth  or  fifth  day,  but  others  remaining  perfectly  well  until 
about  the  tenth  day,  and  then  dying  with  myriads  of  organisms  in  the  blood 
and  spleen. 

These  observations  were  made  two  years  ago  and  I  was  at  that  time  quite 
unable  to  explain  why  these  mice  which  received  stained  organisms  should  re- 
main perfectly  well  a  period  of  days  and  then  die  of  the  infection,  acting  just 
as  though  they  had  received  the  injection  a  week  or  so  after  the  experiment 
was  actually  begun. 

In  the  last  six  months  or  so  these  experiments  have  been  repeated,  and 
with  similar,  but  even  more  striking,  results.  In  one  series,  for  example,  the 
control  mouse  died  on  the  second  day;  one  of  the  experimental  mice  was  per- 
fectly well  for  twenty-five  days  and  died  on  the  twenty-sixth  day  of  anthrax; 

*  From  the  Laboratory  of  Surgery,  Yale  University. 
i6i 
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and  a  third  experimental  mouse  survived  entirely.  In  these  experiments 
enormous  doses  of  a  thick,  salt  solution  emulsion  were  used  for  the  injection, 

On  account  of  the  great  susceptibility  of  the  mouse  to  anthrax  I  determined 
to  transfer  the  experiments  to  the  rabbit,  and  here  found  that  rabbits  receiving 
very  large  doses  of  stained  organisms  in  the  ear  vein  survived  the  injection, 
though  the  control  died  on  about  the  fifth  or  sixth  day.  Several  such  animals 
are  aUve  and  well  in  my  laboratory,  though  they  received  the  injection  three  or 
four  months  ago. 

The  interesting  point,  then,  of  these  experiments  is  the  survival  of  the  sus- 
ceptible mouse  for  a  period  of  as  long  as  twenty-five  days,  during  which  time 
the  animal  remains  in  perfect  health,  though  he  then  dies  of  anthrax.  A  num- 
ber of  explanations  for  this  phenomenon  suggest  themselves : 

1.  Death  of  these  animals  was  due  not  to  the  organism,  but  to  the  toxin. 
This  explanation  may  be  at  once  dismissed,  inasmuch  as  the  organism  was  ob- 
tained in  pure  culture  from  these  animals  after  death. 

2.  In  these  animals  most  of  the  organisms  injected  had  been  killed  by  the 
stain,  but  a  few  which  escaped  the  stain  multiplied  and  produced  death.  That 
this  occurred  seems  unlikely.  It  has  been  shown  by  Barbour  that  exceedingly 
minute  doses  of  anthrax  are  sufficient  to  kill  mice,  and  that  the  rapidity  of 
death  is  almost  entirely  independent  of  the  number  of  organisms  injected.  If 
we  assume  that  in  these  animals  only  one  spore  escaped  the  effect  of  the  gentian 
violet,  it  is  evident  that  long  before  the  twenty-sixth  day  (indeed,  by  the  end 
of  a  relatively  few  hours)  the  animal's  blood  would  have  been  swarming  with 
bacteria. 

3.  The  dye  affected  not  the  growth  of  the  organisms,  but  their  virulence. 
My  efforts  to  investigate  this  point  by  trying  to  cultivate  the  organism  from  the 
circulating  blood  of  the  experimental  animals  were  unsuccessful. 

4.  In  these  animals  the  vast  majority  of  organisms  were  killed  by  the  stain, 
and  the  few  which  escaped  actual  death  were  so  injured  that  their  development 
was  greatly  retarded.  According  to  this  hypothesis,  what  occurred  might  be 
thought  of  in  the  following  way:  A  deeply  stained  organism  sluggishly  divides. 
Each  of  the  daughter  organisms,  stained  half  as  strongly  as  the  parent,  again 
divides.  This  process  repeats  itself  until  the  gentian  violet  in  the  bacteria  is 
diluted  to  about  i :  1,000,000.  At  this  dilution  the  dye  begins  to  lose  its  effect, 
and  the  development  of  the  bacteria  begins  to  proceed  normally. 

5.  The  stained  organisms  injured,  but  not  killed,  gradually  succeed  in 
eliminating  or  changing  the  nature  of  the  dye  so  that  it  is  no  longer  toxic  for 
them,  and  then  continue  with  their  normal  development.  There  is  experi- 
mental evidence  for  this  suggestion,  for  I  have  shown  that  the  animal  body 
possesses  this  power  of  altering  the  nature  of  the  dye  in*  a  striking  degree. 
Moreover,  in  experiments  now  under  way  in  this  laboratory  I  have  demon- 
strated that  animal  tissue  transplanted  into  plasma,  stained  with  gentian  violet, 
grows  well,  and  that  the  growing  tissue  possesses  the  power  of  changing  the 
dye  into  a  colorless  fluid. 

I  am  justified  in  reporting  these  experiments  with  anthrax  to  this  society 
by  the  fact  that  I  have  done  a  few  experiments  of  a  similar  nature  with  Bacillus 
tuberculosis  and  I  feel  that  this  new  method  of  investigation  should  be  followed 
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out  with  other  organisms.  So  far  as  I  know,  no  studies  of  the  fate  of  stained 
organisms  have  hitherto  been  made.  The  very  important  question  arises  as  to 
whether,  during  the  interval  between  the  injection  of  the  mice  with  stained 
organisms  and  their  death  from  the  disease,  some  degree  of  immunity  may  not 
be  established?  That  the  organisms  are  not  killed  is  shown  by  the  death  of 
the  mice.  That  they  are  so  injured  as  to  be  nearly  harmless  is  shown  by  the 
survival  of  the  rabbits.  It  may  be  that  during  the  early  days  of  the  experi- 
ment, when  the  stained  organisms  are  gradually  regaining  their  vitality,  the 
animal  is  establishing  an  immunity  against  the  disease,  and  if  this  were  so,  a 
promising  method  of  producing  immunity  might  be  offered,  for  the  animal  would 
be  actually  reinjecting  himself  with  increasingly  strong  doses  of  the  organism. 
It  is  interesting  to  note  that  Madame  Henri  has  recently  reported  to  the 
French  Academy  of  Science  results  of  experiments  with  Bacillus  anthracis  in 
which  their  nature  has  apparently  been  entirely  changed  by  exposure  to  ultra- 
violet rays.  In  these  experiments,  too,  the  injected  guinea-pigs  survived  for 
a  long  time,  but  finally  died  of  the  disease,  though  in  an  atypical  form. 


TUBERCULOCIDAL    ACTION   OF   CERTAIN    CHEMICAL 

DISINFECTANTS* 

By  Lydia  M.  DeWitt,  M.D.,  and  Hope  Sherman 

Chicago 


In  all  the  great  mass  of  literature  on  general  disinfection  we  have  been  able 
to  find  but  little  dealing  at  all  directly  with  the  power  of  chemicals  to  kill 
tubercle  bacilli.  It  has  been  generally  accepted  that  tubercle  bacilli,  though 
non-sporogenous,  are  among  the  most  resistant  of  pathogenic  organisms. 

Since,  then,  so  little  has  been  systematically  done  on  the  chemical  disinfec- 
tion of  the  tubercle  bacillus,  it  has  seemed  advisable  to  test  a  number  of  the 
common  disinfectants  in  order  to  determine  their  action  on  human  tubercle 
bacilli.  It  is  probable  that  the  small  amount  of  work  on  this  problem  is  due 
to  the  difficulties  that  one  encounters  in  finding  a  method  which  is  at  the  same 
time  accurate  and  not  too  time-consuming  and  complicated. 

At  the  beginning  of  our  investigations  we  tried  numerous  methods — the 
silk-thread  method  of  Koch,  the  garnet  method  of  Kronig  and  Paul,  and  emul- 
sion methods.  We  early  found  that  no  emulsion  method  could  be  depended 
upon  to  give  uniform  results  on  culture-tubes.  Some  tubes  would  show  growth 
which  was  usually  delayed,  but  the  breaking-up  of  clumps  and  separation  of 
the  organisms  from  each  other  seemed  sufi&cient  to  prevent  or  greatly  delay 
growth  on  agar  tubes,  or  even  in  glycerin  broth,  even  without  exposure  to  any 
disinfectant.  In  other  words,  single  organisms,  separated  from  their  com- 
panions, lack  the  vitality  necessary  for  uniformly  successful  culture  on  arti- 
ficial media.  It  seemed  necessary,  therefore,  to  expose  a  climip  of  the  bacteria 
to  the  action  of  the  disinfectant.  The  times  of  exposure  in  nearly  all  experi- 
ments were  one  hour,  six  hours,  and  twenty-four  hours.  As  we  desired  to 
control  the  time  sharply  and  to  remove  inhibiting  factors  as  completely  as 
possible,  the  clumps  were  placed,  at  the  end  of  the  specified  time,  either  in  a 
neutralizing  fluid  or  in  water.  In  all  cases  the  clumps  were  washed  through 
four  solutions,  the  last  two  being  o.g  per  cent,  salt  solutions.  The  cultures  used 
were  in  the  main  young,  generally  from  three  to  four  weeks  old,  and  in  all  cases 
human  tubercle  bacilli.  As  the  clumps  showed  a  tendency  to  break  up  in  the 
fluids  so  that  it  was  difficult  and  time-consuming  to  handle  them  and  con- 
taminations frequently  occurred,  several  methods  of  confining  the  clumps  were 

*  Studies  on  the  Biochemistry  and  Chemotherapy  of  Tuberculosis,  ix.  From  the  Otho 
S.  A.  Sprague  Memorial  Institute  and  the  Pathological  Laboratory  of  the  University  of 
Chicago. 
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tried,  a  gauze  bag  method  being  finally  adopted.  Draw-strings  were  run  into 
small  squares  of  gauze  so  that,  after  placing  the  clumps  of  tubercle  bacilli  on 
the  gauze,  it  could  be  drawn  up  into  a  small  pouch.  These  gauze  bags  were,  of 
course,  thoroughly  sterilized  in  Petri  dishes  before  use.  At  the  beginning  of  the 
experiment  clumps  of  culture  of  approximately  equal  size  were  placed  in  the 
bags,  which  were  drawn  up  tightly  and  placed  in  the  disinfectant  solution,  of 
which  a  uniform,  large  amount  was  always  used.  At  the  end  of  the  desired 
time  the  bag  was  removed  with  sterile  platinum  forceps  and  thoroughly  washed, 
as  before  stated.  It  was  then  opened  and  the  contents  floated  out  into  a  small 
tube  of  sterile  salt  solution.  The  bits  of  culture  were  then  seeded  on  slants  of 
2  per  cent,  glycerin  agar,  0.8  per  cent,  acid  to  phenolphthalein.  Realizing  that 
objection  might  readily  be  raised  against  this  method  on  account  of  the  diffi- 
culty of  penetration  of  the  disinfectant  into  the  clumps,  and  especially  on  ac- 
count of  the  difficulty  of  equal  penetration  of  all  clumps,  since  some,  of  course, 
broke  up  more  readily  than  others,  our  results  by  this  cruder  method  of  culture- 
tubes  were  in  all  cases  controlled  with  animal  cultures.  For  these  we  used  the 
garnet  method  suggested  by  Kronig  and  Paul.*  Garnets  of  approximately 
equal  size  were  soaked  in  a  thin  filtered  suspension  of  human  tubercle  bacilli, 
such  that  very  few  if  any  bacilli  were  present  in  clumps.  They  were  then  dried 
over  CaCl2.  About  30  infected  garnets  were  then  placed  on  small  platinum 
baskets  and  immersed  in  the  various  disinfectant  dilutions,  of  which  50  c.c. 
were  allowed  for  each  basket.  At  the  end  of  the  desired  times  the  baskets 
were  removed  to  dishes  containing  large  quantities  of  distilled  water,  then 
either  to  ammonium  hydrosulphid  or  to  another  dish  of  distilled  water,  then 
washed  in  two  salt  solutions.  Ten  of  the  treated  and  washed  garnets  were 
then  dropped  into  test-tubes  containing  each  2  c.c.  of  sterile  salt  solution  and 
shaken  in  a  shaking  machine  for  five  minutes.  The  fluid  containing  the  organ- 
isms which  had  been  shaken  from  the  garnets  was  then  injected  subcutaneously 
into  guinea-pigs.  For  each  time  and  each  dilution  four  tube  cultures  and  three 
guinea-pigs  were  used,  a  sufficient  number,  it  was  believed,  to  admit  of  a  trust- 
worthy judgment  being  made  from  consistent  results,  whether  positive  or 
negative.  For  controls,  in  each  experiment  clumps  and  garnets  were  treated 
in  the  same  way,  0.9  per  cent,  salt  solution  being  used  in  place  of  the  disin- 
fectant and  both  tube  and  animal  cultures  being  made.  It  may  be  stated  here 
that  in  not  a  single  case  out  of  all  the  series  used  did  a  control  guinea-pig  fail 
to  develop  a  local  and  general  tuberculosis  nor  a  control  tube  culture  fail  to 
show  luxuriant  growth.  It  may,  therefore,  fairly  be  assumed  that  lack  of 
growth  in  the  four  tubes  and  the  three  animals  may  be  ascribed  to  a  bactericidal 
influence  of  the  disinfectant  used.  With  nearly  all  the  disinfectants  the  experi- 
ment was  repeated  two  to  four  times  with  the  tube  cultures,  and  when  the  first 
animal  experiment  gave  non-uniform  results,  that,  too,  was  repeated.  Alto- 
gether approximately  1000  guinea-pig  cultures  and  many  more  tube  cultures 
have  been  employed  to  establish  our  results,  which  will  be  published  in  detail 
in  Journal  of  Infectious  Diseases,  and  may  be  summarized  as  follows : 

I.  Phenol  in  5  per  cent,  water  solution  kills  human  tubercle  bacilli  in  five 
minutes,  one  hour,  six  hours,  and  twenty-four  hours.     It  is  nearly  as  efficient 
*  Kronig  and  Paul:  Zeitschr.  f.  Hyg.,  1897,  xxv,  p.  7. 
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in  I  per  cent,  solution,  and  shows  some  tuberculocidal  action  down  to  o.i  per 
cent,  solution. 

2.  Formaldehyd  in  i  per  cent,  solution  kills  all  tubercle  bacilli  in  one  hour 
(shorter  time  was  not  tested).  In  o.oi  per  cent,  solution  it  kills  in  twenty-four 
hours,  so  that  no  disease  develops  in  guinea-pigs.  Formaldehyd,  therefore, 
is  somewhat  more  efficient  than  phenol. 

3.  Ethyl  alcohol  in  25  per  cent,  solution  kills  all  tubercle  bacilli  within  one 
hour  (shorter  time  not  tried). 

4.  Acetone,  chloroform,  and  ether  have  very  little  if  any  tuberculocidal 
influence.     Toluol  and  iodin  show  slight  influence. 

5.  Of  the  metallic  salts  used,  mercuric  chlorid  shows  the  greatest  tubercu- 
locidal action,  o.ooi  per  cent,  killing  in  twenty-four  hours,  and  o.i  per  cent, 
in  one  hour.  Gold  chlorid  stands  next,  0.005  P^r  cent,  killing  in  twenty-four 
hours,  while  0.025  per  cent,  silver  nitrate  kills  in  the  same  time.  Gold  tri- 
cyanid,  0.1  per  cent.,  and  copper  chlorid,  5  per  cent.,  kill  the  organisms  in 
twenty-four  hours. 

6.  From  a  comparison  of  the  results  of  the  experiments  contained  in  this 
paper  with  those  of  disinfection  work  upon  other  more  rapidly  growing  organ- 
isms, Bacillus  tuberculosis  appears  less  resistant  than  streptococcus,  staphy- 
lococcus, pneumococcus,  or  gonococcus,  or  than  Bacillus  typhosus.  Bacillus 
coli,  or  Bacillus  anthracis  (spores)  to  phenol,  formaldehyd,  HgCl2,  AgNOs, 
and  AuCls;  but  more  resistant  than  these  other  organisms  to  alcohol,  chloro- 
form, ether,  acetone,  toluol,  and  Lugol's  solution. 

7.  The  fat  content  of  the  tubercle  bacillus  does  not  determine  its  resistance 
to  disinfectants.  Our  experiments  seem  to  show  that  if  the  comparatively 
high  fat  content  of  this  organism  differentiates  its  behavior  from  that  of  bacteria 
of  low  fat  content,  it  does  so  by  rendering  the  tubercle  bacillus  more  resistant 
to  fat  solvents  and  less  resistant  to  substances  insoluble  in  fats. 


STREPTOTHRIX  INFECTIONS  AND  THEIR  DIFFEREN- 
TIATION FROM  TUBERCULOSIS* 

By  Edith  J.  Claypole,  M.D. 

Berkeley,  Cal. 


In  the  past  thirty  years  there  is  no  field  iii  which  more  extensive  and  more 
varied  work  has  been  done  than  in  the  study  of  tuberculosis.  Both  the  laity 
and  the  profession  have  been  stirred  to  thought  and  to  action,  which  show 
equally  in  the  realm  of  pure  research  and  in  the  popular  activity  of  legislative 
and  administrative  acts  of  civil  authorities.  The  attack  on  this  disease  has 
been  made  along  many  lines,  from  the  most  recondite  and  difficult  paths  in  the 
science  of  immunity  and  its  problems  to  manifold  phases  of  prevention  through 
hygiene  and  sanitation.  We  have  in  consequence  today  an  awakened,  if  not 
a  wholly  educated,  public  opinion,  and  a  great  mass  of  facts  accumulated  by 
patient  and  intelligent  research.  Through  these  latter  may  be  seen  clearly 
paths  leading  in  certain  definite  directions,  so  that  we  know  some  ways  to  go 
and  many  ways  not  to  go;  some  things  to  do  and  many  things  not  to  do;  for 
it  is  here,  as  in  many  other  problems,  that  the  knowledge  of  the  negative  seems 
the  greater.  In  spite  of  all  efforts  and  many  promising  clues,  the  grail  of  this 
quest,  an  effective  specific  prevention  and  cure,  is  still  unfound,  although  many 
beneficial  conditions  and  helpful  processes  are  now  recognized. 

There  are  a  number  of  confusion  points  evident  to  one  at  all  familiar  with 
the  work  on  tuberculosis.  One  of  these  is  related  to  infections  by  the  group  of 
organisms  known  as  the  Streptotriches,  the  so-called  hair  fungi  or  Trichomycetes, 
between  which  and  the  organism  causing  tuberculosis  there  is  a  close  relation- 
ship that  is  gradually  being  more  widely  recognized.  The  disease  is  readily 
confused  with  tuberculosis,  especially  from  clinical  signs.  This  focuses  our 
interest  sharply  upon  the  problem  of  the  recognition  of  these  infections  and  of 
their  differentiation  from  tuberculosis. 

It  was  several  years  ago,  during  my  association  with  Dr.  Bridge,  of  Los 
Angeles,  that  while  examining  many  cases  of  lung  disease,  for  the  most  part 
frankly  tuberculous,  it  became  very  evident  that  there  was  a  residuum  that, 
while  as  to  physical  signs  and  general  symptoms  of  a  tuberculous  nature,  never 
gave  a  completed  diagnosis  by  a  demonstration  of  bacilli.  A  series  of  such  cases 
was  reported  by  Bridge^  in  191 1.  Persistent  failure  to  find  tubercle  bacilli 
calls  attention  to  these  cases,  and  in  such,  when  the  sputum  is  examined,  un- 
stained, in  twenty-four-hour  quantities,  a  varying  number  of  small  pinhead- 
sized  granules  may  be  foimd,  being  picked  out  of  the  pus-like  sputum,  not  the 

*  From  the  Hearst  Laboratory  of  Pathology  and  Bacteriology,  University  of  California. 
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watery  parts.  These,  when  stained  by  the  Gram  method,  usually  yield  a 
characteristic,  thread-like,  fragmented  organism.  These  are  the  facts  that 
emphasize  the  presence  of  these  infections  among  the  ranks  of  the  so-called 
tuberculous,  and  require  of  us  a  readier  recognition  of  them  and  more  sharply 
dififerential  methods  in  dealing  with  them,  that  we  may  sort  them  out  from  true 
tuberculosis  and  also  may  recognize  the  presence  of  the  double  infections, 
which  are  possible. 

There  is  an  extensive  literature  on  streptotrichosis,  for  the  most  part  in 
periodicals.  Text-books  on  medicine  pass  the  matter  rather  casually,  actino- 
mycosis being,  as  a  rule,  the  only  one  of  these  infections  discussed.  The  fre- 
quency of  this  disease  in  cattle  gives  the  veterinarian  more  acquaintance  with 
this  group  of  organisms  and  their  pathogenic  possibilities  than  the  average 
physician  possesses. 

Various  controversial  points  become  apparent  in  this  literature.  Foremost 
of  these  in  the  past  has  been  the  nomenclature.  A  variety  of  names  has  been 
applied  to  the  group — Actinomyces,  Streptothrix,  Nocardia,  Discomyces,  and 
others.  A  full  discussion  of  the  merits  of  these  names  can  be  found  in  the 
monograph  by  Musgrave,  Clegg  and  Polk,^  and  in  an  article  by  Foulerton.^ 
These  authorities  both  adopt  the  name  Streptothrix,  knowing  it  not  to  be  the 
one  having  strict  priority,  according  to  the  rules  of  nomenclature,  but  as  being 
better  known  and  more  readily  recognized  than  the  absolutely  correct  one, 
Nocardia.  Some  recent  cultures  received  by  me  from  the  Pasteur  Institute, 
however,  now  bear  the  name  Nocardia,  instead  of  Discomyces,  as  formerly, 
showing  that  this  name  is  now  accepted  by  these  authorities,  and  consequently 
nocardiosis  for  the  disease.  It  is  a  more  easily  handled  word  than  streptothrix, 
which,  owing  to  its  Greek  origin,  changes  in  all  the  plurals  and  derivatives,  if 
spelled  accurately,  from  "thrLx"  to  "triches,"  "trichosis,"  etc. — quite  an  awk- 
ward and  unreasonable  transition  to  one  unfamiliar  with  Greek  forms.  General 
use  has,  however,  made  streptothrix  and  streptotrichosis  fairly  well  known; 
consequently  it  is  more  satisfactory  to  speak  in  these  terms,  holding  a  suspended 
opinion  as  to  its  permanence.  All  agree  that  actinomyces  cannot  be  sustained 
for  generic  use  from  any  point  of  view.  The  group  includes  in  it  those  fila- 
mentous, branching  organisms  which  develop  into  colonies  made  up  of  the 
organisms  and  their  transformation  products.  These  transformation  products 
consist  in  part  of  degenerating  mycelium  and  in  part  of  fragmentations  and  seg- 
mentations of  the  mycelium,  which,  together  with  the  spores,  constitute  the 
reproductive  elements.  The  free  branching  mycelium  may  produce,  as  it 
becomes  older,  small  spheric  or  ovoid  spores  that  bud  from  the  lateral  and 
terminal  branches  of  the  threads.  These,  when  separated  from  the  mycelium, 
cannot  be  distinguished  in  appearance  from  cocci.  The  cultures  become 
whitish  in  this  state.  In  addition  to  these,  the  mycelium,  if  any  unfavorable 
condition  occurs,  as  age  of  growth,  dryness  of  medium,  etc.,  begin  to  fragment, 
and  structures  are  formed,  the  "rod  segments"  of  Fouler  ton,  that  cannot  be 
differentiated  by  appearance  from  bacilli;  they  may  be  long,  short,  spiral, 
wavy,  diphtheroid,  coccoid,  and  paired  or  single;  in  fact,  almost  every  variety 
of  form  exhibited  by  bacteria  can  be  found  in  these  mycelial  fragmentations 
among  various  species.     They  represent  the  more  resistant  form  assumed  by 
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the  long  branched  mycelium  as  it  matures.  These  structures  also  are  better 
able  to  travel  about  the  body  and  tissues  in  cases  of  infection  than  the  lengthy 
and  knotted  masses  of  threads.  A  third  way  in  which  these  organisms  can 
produce  more  resistant  forms  is  by  chain  sporulation  (Foulerton*) ,  a  process 
resulting  in  short  strings  of  coccoid  organisms  like  streptococci.  Sometimes 
these  are  very  small.  This  or  a  similar  process  probably  also  occurs  in  isolated 
rod  segments,  giving  us  the  familiar  appearance  of  beaded  bacilli.  There  are 
also  to  be  found  fine  granular  changes  in  many  places  in  the  mycelium,  due  to 
degenerative  processes.  All  of  these  derivative  structures  are  strongly  Gram 
positive,  while  the  old  degenerate  mycelium  is  but  faintly  so  or  entirely  nega- 
tive. As  a  group,  these  organisms  are  all  Gram  positive,  and  some  of  them  are 
acid-fast,  in  whole  or  in  part.  It  is  this  last  quality  that  brings  the  strepto- 
triches  and  their  infections  still  more  close  to  the  subject  of  tuberculosis. 

The  differences  between  these  organisms  as  seen  in  infections  and  as  grown 
on  laboratory  media  are  noteworthy.  All  of  them  that  grow  on  artificial  media 
have  an  appearance  quite  distinct  from  that  of  ordinary  bacterial  cultures. 
The  growth  is  either  mold-like,  forming  a  thick,  adherent  membrane,  which  is 
wrinkled  and  often  whitish  on  the  surface,  due  to  spore  formation,  after  some 
days  or  weeks;  or  else  flatter  and  disc-like,  with  wavy  margins  similar  to  lichen 
on  tree  bark  or  old  wood;  or,  again,  it  may  be  a  dry,  crumbling,  powdery  mass 
that  heaps  up  on  the  surface  perhaps  some  quarter  of  an  inch  or  more  above  the 
medium  upon  which  it  grows.  Varying  pigmentations,  brownish  or  black 
(soluble),  and  black,  orange,  and  pink  (relatively  insoluble)  in  all  shades,  can 
be  seen  after  some  weeks  of  growth  in  a  large  number  of  species.  Some,  how- 
ever, never  form  pigment.  From  these  growths  preparations  can  be  made 
showing  the  free  branching  mycelium  and  its  fragmentations,  the  proportion 
of  these  morphological  elements  varying  with  the  species  and  the  age  of  the 
cultures  examined.  In  infections,  on  the  other  hand,  the  usual  form  in  which 
the  fungus  appears  is  in  the  granules,  or  "Driisen"  of  German  writers.  So 
characteristic  are  these  of  actinomycosis  that  they  have  been  regarded  as  neces- 
sary for  all  infections  of  like  nature.  While,  no  doubt  in  the  majority,  if  not 
in  all,  infections  with  certain  species  of  streptothrix,  these  little  pin-head- 
sized  structures,  consisting  of  a  radiate  (more  or  less)  mycelium  and  its  trans- 
formation products,  are  invariably  found  in  any  discharge,  as  pus  or  sputum, 
from  the  diseased  area,  it  is  also  possible  to  find  the  same  species  of  organism 
present  only  as  a  short  branched  mycelium  or  as  a  rapidly  fragmenting  one, 
the  recognizable  results  being  the  rod  segments  or  other  bacillary  fragments. 
The  "Driisen"  are  like  small  separate  colonies  that  have  developed  in  the 
tissues,  and  on  the  softening  and  discharge  of  the  broken-down  substance 
separate  out  as  readily  recognized  granules.  The  constant  finding  of  these 
elements  in  infections  by  the  well-known  Streptothrix  bovis  and  the  frequent 
presence  of  the  clubs,  a  peculiar  formation  of  some  of  the  terminal  threads  in 
the  rosettes,  has  perhaps  unduly  emphasized  the  importance  of  these  modifica- 
tions. The  "Driisen"  and  their  clubs  are  now  recognized  as  being  the  result 
of  a  reaction  between  the  organism  and  the  tissues  of  the  host,  rather  than 
essential  morphological  features.  The  fact  that  occasionally  these  slowly 
progressing  chronic  conditions  may  suddenly  flare  out  into  an  acute,  active 
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form,  or  that  it  may  exhibit  this  acuteness  from  the  first,  and  the  organism 
in  such  cases  shows  itself  as  short,  branching  or  bacillary  structures  instead  of 
as  the  "Driisen,"  indicates  this  form  to  be  dependent  on  the  time  relations  of 
growth  in  tissue  rather  than  as  essential  morphological  stages  of  growth,  and 
hence  is  not  a  prerequisite  for  membership  in  the  group. 

The  quality  of  acid-fastness  to  a  greater  or  less  degree  is  possessed  by  many 
of  the  strep totriches  and  serves  to  connect  them  quite  intimately  with  the  small 
but  notable  group  of  the  so-called  acid-fast  bacteria.  A  great  many  observa- 
tions have  been  made  during  the  past  years  that  give  us  knowledge  as  to  the 
variability  of  this  property  in  different  organisms  and  in  the  same  organism 
at  different  times  and  under  varying  circumstances.  Even  the  bacillus  of 
tuberculosis  is  known  to  show  fluctuations  in  acid-fastness,  and  the  butter 
bacillus,  when  removed  from  a  fatty  medium,  loses  this  property  and  again 
assumes  it  when  replaced  in  fat.  Sanfelice^  has  recognized  the  close  relation 
between  the  acid-fast  streptotriches  and  the  organism  of  tuberculosis,  and 
discusses  the  pseudotuberculoses  caused  by  the  former.  He  suggests  that  the 
fatty  substances  in  the  skin  of  those  parts  of  the  body  normally  associated  with 
acid-fast  organisms,  the  external  auditory  canal  and  external  genitals,  may 
assist  in  developing  acid-fastness.  Williams,^  in  his  work  on  leprosy  in  India, 
has  isolated  from  leprous  nodules  a  non-acid-fast  mycelial,  a  non-acid-fast 
diphtheroid  organism,  and  an  acid-fast  mycelial  and  bacillary  form.  Both  the 
former  under  appropriate  conditions  develop  acid-fast  properties,  the  diph- 
theroid form  doing  so  in  forty-eight  hours  when  devoured  by  amebas,  after 
having  for  long  periods  been  entirely  non-acid-fast  in  laboratory  cultures. 
Again  we  find  great  variability  in  these  acid-fast  or  semi-acid-fast  strains  when 
established  on  laboratory  media.  Some  of  them,  as  Streptothrix  eppingeri, 
develop  a  certain  percentage  of  acid-fast  rods  in  a  few  days  after  subculture; 
never  are  all  individuals  acid-fast;  Streptothrix  caprae  and  nocardii  may  take 
weeks  to  develop  any  acid-fast  qualities;  Streptothrix  leproides  in  many 
strains  becomes  inconstantly  acid-fast.  Not  only  is  the  individual  less  resistant 
to  acid,  but  also  only  certain  individuals  acquire  any  acid-fastness;  thus  in  two 
ways  there  is  distinct  variation  in  laboratory  cultures.  As  a  whole,  the  quality 
is  most  marked  in  fresh  isolations  from  the  living  body,  and  least  marked  in 
very  young  cultures  from  laboratory  stocks.  The  contest  between  host  and 
parasite  establishes  the  biological  variation  toward  the  resistant  acid- fast  form, 
and  the  more  unfavorable  circumstances  existing  in  old  laboratory  cultures  also 
serve  to  bring  out  the  same  quality  in  some  of  the  individuals.  It  is,  as  it 
were,  a  reserve  defense  that  is  called  out  under  many  varying  conditions,  and 
is  not  a  constant  morphological  property,  but  rather  a  functional  state,  and  the 
pleomorphism  that  is  so  marked  in  the  structure  of  these  streptotriches  be- 
comes also  apparent  in  their  vital  chemical  products,  as  indicated  by  these 
staining  properties. 

There  are,  then,  among  the  streptotriches,  species  exhibiting  a  spore- 
bearing  mycelium  and  those  whose  general  appearance  is  quite  similar  to 
bacteria  of  mixed  sorts.  Between  the  two  extremes  are  many  intermediate 
types,  possessing  both  a  spore-bearing  mycelium  and  bacillary  fragmentations. 
The  one  extreme  leads  us  toward  the  hyphomycetes  or  mold  fungi ;  the  bacillary 
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types  as  surely  toward  the  bacteria.  At  this  point  the  question  arises,  By  what 
right  are  we  including  in  one  genus  such  apparently  divergent  forms  as  a  spore- 
bearing  mycelium  and  an  acid-fast  bacillus? 

Several  workers  have  seen  the  evidence  leading  this  way — Sanfelice,^  Fouler- 
ton,'"  *  Feistmantel/  Lubarsch,^  and  others;  in  consequence  they  do  not  hesitate 
to  place  together  such  organisms  as  Streptothrix  hominis,  bovis,  madurce, 
eppingeri,  caprae,  leproides,  with  strong  leanings  to  include  also  Bacillus 
tuberculosis  and  its  allies  or  to  indicate  in  some  manner  the  existing  close  re- 
lationship. The  most  delicate  biologic  test  of  relationship  which  we  have  today 
is  that  of  alexin  fixation.  This  test  is  especially  useful  in  indicating  group  as 
well  as  specific  relations  when  carried  on  in  a  carefully  controlled  experiment. 

Various  results  have  been  recorded  in  the  application  of  serum  reactions 
to  these  organisms.  WidaP  and  his  collaborators,  using  suspensions  of  sporo- 
thrbc  spores,  demonstrated  both  by  agglutination  of  suspended  spores  and  by 
fixation  experiments  antibodies  in  the  blood  of  patients  infected  with  strepto- 
thrix and  sporothrix,  and  also  negative  results  in  163  presumably  non-fungoid 
cases.  Choukevitch^'^  used  agglutination  tests  and  precipitin  tests  with  rabbits 
artificially  immunized  to  show  group  relations,  finding  specific  reactions  in  all 
cases.  Other  workers  were  unsuccessful  in  all  cases,  due  probably  to  a  faulty 
preparation  of  the  antigen. 

In  the  hope  of  clearing  away  some  of  the  uncertainties  surrounding  these 
organisms  I  began  some  experimental  work,  the  results  of  which  were  published 
last  year  (Clay-pole^^,  A  series  of  organisms  was  chosen,  including  mycelial, 
non-acid-fast,  sporing  varieties,  bacillary  non-acid-fast  species,  partly  acid-fast 
mycelial,  partly  acid-fast  bacillary,  the  Duval  chromogenic  strain  from  leprosy, 
and  Bacillus  tuberculosis.  Antigens  were  made  from  13  strains  according  to 
the  Besredka-Gay  method  of  extracting  endotoxins. 

Cultures  of  the  organisms  were  grown  on  agar  for  five  to  sixteen  days  at 
36°  C,  the  time  depending  on  the  rapidity  of  growth  of  the  organism.  The 
growth  removed  in  sterile  salt  solution  (owing  to  the  close  adherence  of  the 
growth  to  the  agar,  this  was  sometimes  quite  a  difficult  process) ;  the  suspen- 
sions were  then  precipitated  with  an  equal  quantity  of  absolute  alcohol,  centri- 
fugalized,  the  supernatant  liquid  poured  off,  and  the  sediment  dried  in  vacuo 
twelve  to  twenty-four  hours;  the  dried  residue  scraped  off,  ground  in  a  sterile 
mortar,  weighed,  and  suspended  in  a  2  per  cent,  sterile  carbolized  salt  solution 
(^2  per  cent,  carbolic).  Dilutions  varying  from  i :  10  to  i :  320  were  used  in  the 
experiments.  Rabbits  were  immunized  to  three  strains — one  to  a  spore- 
bearing  and  fragmented  mycelial  strain  (Streptothrix  hominis) ;  a  second  to  a 
partly  acid-fast  strain  (Streptothrix  eppingeri);  and  a  third  to  Bacillus  tu- 
berculosis. They  were  injected  intravenously  at  three-day  intervals  with 
^2  c.c.  of  the  prepared  antigens,  and  bled  ten  days  after  the  last  injection.  The 
resulting  serum  was  inactivated  at  56°  C.  for  thirty  minutes.  These  procedures 
resulted  in  potent  sera  and  standardized  antigens,  so  that  the  results  were,  at 
least  to  a  marked  degree,  strictly  comparable. 

The  results  of  these  experiments  are  to  show  a  definite  relation  between  the 
organisms  in  question.  With  Streptothrix  hominis  serum  fixation  occurred 
with  all  antigens,  but  Bacillus  tuberculosis,  including  hominis,  pulmonalis. 
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bovis,  madurae,  gabritschewsky,  nocardii,  eppingeri,  caprae,  and  leproides,  the 
last  four  being  partly  acid-fast  strains.  On  the  other  hand,  with  Bacillus 
tuberculosis  serum  fixation  occurred  in  all  cases  but  Streptothrix  hominis, 
being  most  marked  in  all  the  acid-fast  strains.  The  serum  of  Streptothrix 
eppingeri  seemed  less  potent,  fixing  feebly  with  Bacillus  tuberculosis,  more 
markedly  with  the  intermediate  strains,  and  but  feebly  with  Streptothrix 
hominis.  The  results  demonstrate  the  coherence  of  the  group  and  sustain  the 
reasonableness  of  including  these  organisms  in  one  division. 

DIAGNOSIS  OF  STREPTOTRICHOSIS 
Examination  of  discharges  is  not  always  satisfactory;  in  some  cases  it  may 
be  quite  conclusive,  but  in  others  not.  This  is  especially  true  when  infections 
with  acid-fast  Streptotriches  are  to  be  considered.  The  ease  with  which  these 
may  be  confused  with  Bacillus  tuberculosis  is  evident,  especially  since  with 
carbol-fuchsin  stain  only  the  acid-fast  individuals  are  recognized.  If  there  are 
no  branching  forms  present  and  the  organisms  are  fairly  acid-fast,  the  similarity 
is  great.  Many  workers  report  infections  with  acid-fast  strains.  Flexner,^^ 
Lubarsch,^  Feistmantel,^  Bert  and  Leishmann,^^  Ophiils,"  Foulerton,^^  and 
others  cover  a  geographical  area  of  the  United  States,  Germany,  England,  and 
South  Africa,  an  evidence  that  the  organisms  are  quite  ubiquitous.  Some  of 
these  show  a  branched,  acid-fast  mycelium;  others  short  rods  of  various  sorts. 
Records  of  infections  by  Streptothrix  hominis  are  still  more  frequent,  with 
occasional  ones  of  Streptothrix  bovis,  although  there  is  some  reason  to  believe, 
as  does  Foulerton,  that  the  bovine  species  does  not,  as  a  rule,  occur  in  man. 

All  varieties  of  the  streptotriches — non-acid-fast,  partly  acid-fast,  and 
wholly  acid-fast — have  for  long  been  associated  with  herbage  quite  as  inti- 
mately as  are  the  well-known  acid-fast  allies  of  Bacillus  tuberculosis.  Both 
saprophytic  and  pathogenic  strains  have  been  isolated  from  soil,  water,  air, 
and  food-stuffs.  Petruschky^^  investigated  the  carpets  in  many  rooms  of  an 
old  building  in  Danzig,  and  demonstrated  several  strains  near  the  windows. 
One  of  these  was  pathogenic  to  guinea-pigs.  (The  investigation  followed  the 
recognition  of  an  infection  in  one  of  the  men  employed  in  the  building.)  It  is 
also  well  known  that  certain  apparently  harmless  strains  can  be  found  in  the 
mouth  and  nasopharynx  of  man.  Lord^^  has  made  observations  on  the  cheesy 
contents  of  the  crypts  of  enlarged  tonsils,  and  the  material  obtained  from  dental 
caries,  obtaining  in  smears  and  serial  sections  a  typical  Gram-positive  strepto- 
thrix. Inoculation  of  guinea-pigs  intraperitoneally  yielded  lesions  in  60  per 
cent,  of  cases. 

The  location  of  human  infections  bears  on  this  point.  Gathered  from  three 
different  sources,  the  percentage  is  summarized  in  the  following  table : 

TABLE  I.— HEAD  AND  NECK  INFECTIONS  WITH  STREPTOTRICHES 

Foulerton  (Middlesex  Hospital)  London 78  cases     (5L0  per  cent.) 

Acland  (British) 109  cases     (38.5  per  cent.) 

Ruhriih  (American)  collected  cases 632  cases     (57.0  per  cent.) 

Nearly  half  of  the  recorded  cases,  then,  involve  the  head  and  neck  regions, 
near  which  organisms  with  supposedly  small,  if  any,  pathogenic  powers  are 
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frequently  to  be  found.  Here  again  emphasis  is  laid  on  possible  confusion  with 
tuberculosis.  There  is  nothing  characteristic  in  the  clinical  appearance  of 
abscesses  or  enlarged  glands,  or,  in  fact,  in  any  form  of  streptotrichosis  that 
differentiates  it  clearly.  In  cervical  adenitis,  usually  assumed  to  be  tubercu- 
lous, only  a  careful  examination  of  the  glands  removed  by  section  and  culture 
can  determine  the  true  nature  of  the  disease  in  early  stages.  Burnet^^  reports 
an  examination  of  23  cases  of  cervical  adenitis  in  children;  22  yielded  cultures 
of  Bacillus  tuberculosis  on  Dorset's  egg  medium:  one  a  pure  culture  of  a  fila- 
mentous, branched  organism,  Gram-positive,  non-acid-fast,  producing  red 
colonies  (probably  Streptothrix  rubra,  a  species  known  at  times  to  be  patho- 
genic). 

Chest  infections  constitute  about  18  per  cent,  of  all  cases  of  streptotrichosis; 
with  more  critical  diagnosis,  no  doubt  this  number  would  be  markedly  in- 
creased. Foulerton  has  drawn  attention  to  a  notable  number  of  appendix 
infections;  20  of  his  78  (approximately  25  per  cent.)  cases  were  there  located, 
with  6  deaths. 

These  are  some  facts  regarding  the  disease,  streptotrichosis,  that  are  sig- 
nificant in  any  consideration  of  this  problem.  It  is,  as  a  rule,  slow,  progressive, 
and  markedly  local,  but  capable  of  taking  an  acute,  rapid,  general  pyemic  or 
pneumonic  course.  This  acuteness  may  appear  as  an  outbreak  in  a  chronic 
infection  or  the  disease  may  be  fulminating  from  its  onset.  These  latter  cases 
are  particularly  difficult  of  diagnosis,  and  only  betray  their  real  nature,  if  at 
all,  on  the  autopsy  table.  Cerebral  involvements  following  lung  or  bone 
disease  are  also  recorded,  especially  with  acid-fast  organisms,  making  a  com- 
plete analogy  to  tuberculous  meningitis.  The  original  case  described  by 
Eppinger  from  which  the  culture  of  Streptothrix  eppingeri  is  derived  was  one 
of  this  nature. 

In  lung  cases  there  may  be  no  involvement  of  surrounding  tissues  and  thorax 
wall,  at  least  not  until  the  terminal  stage  of  the  disease,  and  there  are  no  dis- 
tinctive physical  signs.  The  infected  area  is  markedly  granulomatous;  it 
shows  less  caseation  and  cavity  formation,  as  a  rule,  than  does  typical  tubercu- 
losis; the  giant  cells  are  much  smaller,  only  four  to  eight  nuclei,  and  not 
inclosed  in  the  structureless  material  characteristic  of  the  latter  disease. 
The  consequent  greater  density  of  the  lung  throughout  is  perhaps  responsible 
for  a  notable  short-windedness  in  the  cases  observed.  It  is  at  least  a  suggestive 
symptom,  and  certainly  the  condition  is  marked  in  the  cases  of  double  infection 
that  have  been  recognized.  In  glands  and  visceral  involvements,  unless  some 
free  discharge  occurs,  there  is  no  characteristic  lesion,  but  sections  of  tissue  if 
stained  by  Gram  method  will  indicate  the  infection;  here,  however,  there  is 
again  difficulty,  when  the  acid-fast  strains  are  encountered,  in  using  the  carbol- 
fuchsin  stain,  especially  if  the  organism  possesses  a  marked  degree  of  acid- 
fastness,  which  it  may  do  in  tissues. 

All  these  facts  serve  to  show  the  real  existence  of  the  disease,  its  intimate 
relation  to  tuberculosis,  the  difficulties  in  the  way  of  establishing  a  diagnosis 
in  certain  cases,  and  the  lack  of  a  differential  method  applicable  to  all  cases. 

The  experimental  evidence  obtained  from  serum  reactions  pointed  out  that 
the  two  end  members  are  clear  cut  from  each  other,  consequently  it  was  possi- 
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ble  at  least  that  some  definite  results  could  be  obtained  from  using  preparations 
analogous  to  old  tuberculin  for  skin  tests  in  these  cases.  Two  preparations 
were  made,  one  from  Streptothrix  hominis  and  one  from  Streptothrix  eppingeri; 
these  were  used  with  old  tuberculin  and  a  plain  concentrated  glycerin  bouillon 
for  a  control.     The  following  was  the  method  employed: 

One  500  c.c.  flask  of  glycerin  bouillon  was  inoculated  with  each  culture. 
In  a  week  or  two  Streptothrix  eppingeri  began  to  form  a  floating,  bright-orange 
membrane  that  heaped  upon  itself  in  a  manner  similar  to  that  characteristic 
of  Bacillus  tuberculosis.  This  was  allowed  to  grow  for  six  weeks  and  from  it 
was  made  streptotrichin-E. 

It  is  more  difficult  to  make  Streptothrix  hominis  float,  but  the  addition  of 
cork  islands  materially  assisted  the  process.  This  organism  was  grown  but 
two  weeks  owing  to  lack  of  film  formation  and  consequent  drowning  of  the 
organism.     From  this,  streptotrichin-H  was  obtained. 

Both  cultures  were  heated  one  hour  at  60°  C,  filtered  through  a  porcelain 
filter,  and  concentrated  to  one-tenth  original  volume. 

The  von  Pirquet  skin  test  with  these  preparations  and  a  control  was  put 
on  100  individuals,  55  abnormal  cases,  and  45  controls,  the  latter  having  pre- 
sumably no  active  disease  of  the  sort  under  investigation.  A  few  of  the  former 
were  convalescent  from  acute  illness,  some  under  surgical  treatment,  and  16 
were  children  of  three  and  one-half  months  to  eleven  years  of  age. 

Among  the  45  controls  there  were  22  tuberculin  reactions  and  no  strepto- 
trichin  reactions.  These  tuberculin  reactions  appeared  in  17  adults  and  in  5 
children  without  present  clinical  symptoms,  but  some  records  of  tuberculosis 
in  the  family  or  old,  suspicious  illness  with  subsequent  complete  recovery. 

In  the  55  abnormal  cases,  36  positive  and  i  doubtful  tuberculin  reactions 
were  observed;  13  streptotrichin-H,  8  streptotrichin-E  reactions,  and  6  double 
reactions — that  is,  6  cases  yielded  a  reaction  to  two  of  the  preparations.  Forty- 
two  cases  were  lung  infections,  frankly  tuberculous  or  only  clinically  so,  1 1  were 
gland  cases,  and  5  bone  infections.  All  tests  were  made  with  a  von  Pirquet 
chisel,  avoiding  trauma  as  much  as  possible;  then  sterile  toothpicks  were  dipped 
into  the  respective  preparations  and  the  extract  rubbed  gently  into  the  abra- 
sion. The  arm  was  then  allowed  to  dry  in  the  air  ten  minutes  and  any  remain- 
ing material  wiped  away ;  they  were  examined  at  twenty-four  and  forty-eight- 
hour  intervals. 

The  appearance  of  the  reactions  is  quite  different.  Streptotrichin-E  pro- 
duces a  dense,  indurated  area  very  similar  to  the  tuberculin  reaction,  while  the 
H-extract  causes  a  more  transient  change  very  similar  to  that  caused  by  the 
typhoidin  used  in  skin  tests,  as  recently  reported  by  Gay  and  Force. ^^  There 
is  a  characteristic  areola  6-10  mm.  in  diameter  with  a  central  induration  quite 
perceptible  to  the  touch.  The  areola  may  be  quite  transient,  disappearing  in 
twenty-four  to  forty-eight  hours,  while  the  induration  may  last  several  days, 
never,  however,  showing  the  intense  nodosity  characteristic  of  the  acid-fast 
reactions.  It  is  evident  that  the  tuberculo-nastin  and  fatty  acids  present  in 
the  tubercle  bacillus  and  the  corresponding  substances  in  the  acid-fast  strepto- 
thrix cause  a  more  intense  local  reaction.  Such  substances  have  been  shown 
by  Deilmann^°  to  cause  more  intense  serum  reactions  than  the  non-acid-fast 


EDITH   J.    CLAYPOLE,   M.D.  175 

protein  residue  remaining  after  the  extraction  of  these  fatty  substances  from 
the  tubercle  bacillus. 

STREPTOTRICHIN-H  REACTIONS 

Of  the  13  reactions  to  streptotrichin-H,  ii  were  in  pulmonary  disease  and  2 
in  gland  infections.  Of  the  11  lung  cases  6  were  advanced,  2  of  moderate 
extent,  2  were  recovering  with  no  sputum,  and  i  quite  incipient,  but  with  sputum. 
In  the  9  having  sputum,  the  organism  was  found  in  every  instance  by  examining 
a  twenty-four-hour  quantity  and  picking  out  the  granules  from  yellow,  pus-like 
substance.  These  crushed  granules  on  staining  showed  a  Gram-positive, 
thread-like,  and  fragmented  organism.  In  the  sputum  of  9  of  the  11,  tubercle 
bacilli  had  never  been  demonstrated.  In  2,  acid-fast  organisms  were  found; 
of  these.  No.  33  gave  a  distinct  tuberculin  reaction;  No.  28  as  distinct  a  reaction 
to  strep totrichin-E,  indicating  in  each  case  double  infections — in  one  case  with 
Bacillus  tuberculosis  and  Streptothrbc  hominis;  in  the  other  with  an  acid-fast 
streptothrix  and  Streptothrix  hominis.  Both  of  these  were  in  an  advanced 
stage,  and  it  is  probable  that  Streptothrix  hominis  was  the  secondary  invader. 
This  evidence  seems  to  support  the  view  of  the  coexistence  of  the  two  infec- 
tions, and  the  fact  that  in  these  streptotrichins  we  are  using  preparations  made 
from  the  whole  growth,  irrespective  of  its  being  acid-fast  or  not,  should  make 
them  more  powerful  differential  agents  than  the  microscope,  whose  evidence 
concerns  alone  the  acid-fast  organisms,  under  the  usual  conditions  of  examina- 
tion. 

The  remaining  two  cases  reacting  to  streptotrichin-H  were  gland  infections; 
both  were  negative  to  tuberculin.  No.  66,  a  child  of  six  years  old,  had  been 
operated  upon  for  presumable  tuberculous  adenitis  that  followed  previous  re- 
moval of  tonsils  and  adenoid  growths.  The  removed  gland  gave  no  evidence  of 
tuberculosis  on  microscopical  examination,  but  a  good  deal  of  round-cell  in- 
filtration and  marked  density  of  structure.  When  stained  by  Gram,  rod- 
segments  and  fragments  of  blue-black  threads  of  varying  lengths  were  demon- 
strable, though  not  the  discrete  agglomerations  characteristic  of  later  lesions. 
The  case  was  early  and  in  the  stage  of  invasion.  Unfortunately,  the  tissue  was 
hardened  before  the  skin  test  was  made  and  no  cultures  were  obtainable.  The 
close  relation  between  the  tonsillar  operation  and  the  subsequent  glandular 
disease,  about  four  weeks,  is  quite  noteworthy  in  consideration  of  the  existence 
of  these  organisms  in  and  about  the  mouth  at  all  times. 

Case  No.  61,  also  giving  a  positive  reaction  to  streptotrichin-H,  was  a  child 
of  thirteen  months,  admitted  to  the  hospital  for  a  condition  of  malnutrition  of 
seven  months'  standing.  There  was  no  recognizable  lesion,  but  an  x"-ray  picture 
showed  very  large  bronchial  glands.  This  may  be  considered  presumptive 
evidence  in  view  of  the  absence  of  the  tuberculin  reaction. 

STREPTOTRICHIN-E  REACTIONS 

Eight  cases  yielded  a  reaction  to  the  partly  acid-fast  preparation.  Six 
had  lung  involvements  and  two  bone  disease. 

Three  of  the  lung  cases  were  clear  cut;  no  tubercle  bacilli  in  the  sputum. 
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no  tuberculin  or  streptotrichin-H  reaction,  and  a  definite  streptotrichin-E 
reaction;  without  doubt  infections  with  a  less  acid-fast  organism  than  Bacillus 
tuberculosis.  Two  of  the  three  remaining  cases  gave  double  reactions  to  tu- 
berculin and  streptotrichin-E.  One  of  these  had  tubercle  bacilli  in  the  sputum 
and  also  scars  of  an  old  cervical  gland  trouble,  while  the  second  had  no  tubercle 
bacilli  in  sputum  and  was  probably  the  same  kind  of  infection  as  the  first  three 
recorded.  The  sixth  case  in  this  series  gave  reactions  to  both  streptotrichins 
and  not  to  tuberculin,  with  a  record  of  StreptothrLx  hominis  and  an  acid-fast 
organism  in  the  sputum.  This  was  probably  an  acid-fast  streptothrix  rather 
than  Bacillus  tuberculosis. 

The  two  cases  of  bone  disease  were  of  interest.  One,  No.  26,  was  a  healed 
knee  infection  supposedly  tuberculous,  but  on  testing  yielded  a  clear  strepto- 
trichin-E reaction  not  tuberculin.  No.  69  had  a  slight  dorsal  kyphosis  and 
obscure  myelitis.  Repeated  tests  of  all  tuberculins,  human  and  bovine,  were 
negative,  while  streptotrichin-E  was  markedly  positive.  While  further  evi- 
dence was  not  obtainable,  these  facts  are  suggestive  as  to  the  occurrence  of 
these  organisms  in  bone  lesions. 

The  results  of  these  observations  seem  to  indicate  clearly  that  the  end 
members  of  this  group  of  organisms  are  distinct  and  can  be  differentiated  from 
each  other  clearly  and  readily  by  the  use  of  the  skin  test  corroborated  with 
microscopical  examination  of  discharges,  separating  sharply  infections  with 
Streptothrix  hominis  from  those  of  Bacillus  tuberculosis  even  if  they  occur  in 
the  same  individual.  On  the  other  hand,  we  may  find  more  difficulty  with  the 
partly  acid-fast  organisms,  since  they  relate  to  both  end  members  and  their 
variations  are  sufficiently  great  to  be  confusing.  However,  since  the  strepto- 
trichins prepared  from  these  strains  represent  all  the  products  of  growth, 
acid-fast  or  otherwise,  it  is  possible  that  these  means  are  more  reliable  than  the 
evidence  obtained  from  tinctorial  methods,  especially  when  the  variations 
possible  in  individual  technic  are  also  considered.  The  conclusions  to  be  drawn 
are  suggestive  and  the  observation  of  a  larger  number  of  cases  is  the  only  method 
of  establishing  the  accuracy  or  otherwise  of  these  deductions.  It  offers  a 
promising  field  for  future  work. 


THERAPEUTICS 

Three  lines  of  treatment,  singly  or  combined,  have  been  applied  to  strepto- 
trichosis:  Surgical  removal  of  the  infected  part,  vigorous  internal  use  of  some 
form  of  iodin  or  copper  sulphate,  and  specific  vaccine  therapy.  The  surgeon 
unaided  cannot  hope  to  cure  unless  he  makes  an  early  diagnosis,  since  the  spread 
of  the  organisms  along  lymphatics  and  blood-vessels  may  have  occurred;  only 
in  cases  sharply  localized,  like  gland  infections  or  appendiceal  cases,  can  the 
whole  area  involved  be  removed.  The  markedly  favorable  influence  of  iodin  on 
some  cases  of  all  fungoid  infections,  blastomycosis,  streptotrichosis,  and  sporo- 
trichosis, is  well  known,  and  especially  is  this  true  in  the  earlier,  more  curable 
stages.  Some  of  the  more  advanced  ones  also  respond  significantly  to  it. 
Iodin,  in  the  form  of  potassium  or  sodium  iodid,  even  hydriodic  acid  when 
intolerance  to  the  former  is  exhibited,  are  the  usual  preparations.    The  amount 
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taken  should  be  increased  daily  until  marked  symptoms  of  iodism  appear, 
then  either  changed  in  form  or  reduced  in  amount  and  again  increased;  the 
presence  of  a  maximum  amount  of  iodin  in  the  body  is  apparently  unfavorable 
to  the  fungus.  At  first  there  is  usually  a  noticeably  larger  amount  of  pus  and 
sputum  from  the  diseased  area  and  a  marked  increase  in  the  number  of  organ- 
isms present.  This  is  followed  by  a  reduction  of  both  discharge  and  organisms, 
and,  if  the  case  is  a  curable  one,  of  a  gradual  healing  of  the  tissues.  Copper 
sulphate  in  J^3-grain  doses  three  times  daily  has  also  been  employed  in  the  treat- 
ment of  these  cases.  It  is,  like  the  iodids,  liable  to  disturb  the  stomach,  and 
it  is  doubtful  whether  it  has  a  specific  effect  on  the  fungus.  However,  it  is  a 
useful  alternate  to  the  iodids. 

Specific  treatment  in  the  form  of  vaccines  yields  variable  results.  However, 
the  number  of  cases  observed  and  treated  is  too  few  to  make  a  basis  for  safe 
generalization.  Petruschky^^  in  1898  found  a  case  of  streptotrichosis  in  a  school 
girl  twelve  years  old,  suspected  of  being  tuberculous,  and  whose  mother  and 
older  sister  had  died  of  consumption,  but  had  no  "demonstrable  bacilli."  A 
streptotrichin  similar  to  Koch's  tuberculin  was  prepared  and  used  and  recovery 
followed.  Cohn  made  a  normal  salt  suspension  of  an  agar  slant  (i  c.c.  to  a  cul- 
ture), diluting  100  times.  Of  this  he  gave  0.3  c.c.  subcutaneously  with  no  local 
reaction,  repeating  an  increasing  dose  on  each  third  day,  increasing  0.3  c.c.  each 
time.  The  case  was  an  advanced  prostatic  infection,  one  ^\ith  many  secondary 
disturbances  and  too  poor  a  general  condition  to  allow  of  any  surgery.  Under 
the  treatment  the  prostate  was  reduced  to  a  small  size,  but  the  patient  died 
from  general  causes.  In  igii  Harbitz  and  GrondahP^  attempted  treatment 
with  vaccines,  with  one  recovery  and  one  death.  Their  attempts  to  immunize 
animals  were  unsuccessful,  all  serum  reactions  being  negative.  It  is  probable 
that  their  preparations  made  from  the  cultures  were  defective.  Normal  salt 
suspensions  may  not  contain  enough  bacterial  protein  to  call  out  immune  bodies 
in  experimental  animals.  An  endotoxin  extraction,  according  to  Besredka's 
and  Gay's  method, ^^  produces  a  highly  successful  preparation  for  this  purpose. 
Williams^  made  a  vaccine  from  the  acid-fast  t>^e  of  Streptothrix  leproides, 
which  was  at  the  time  of  writing  (191 1)  proving  quite  successful  in  such  cases, 
as  had  soft,  "juicy"  lesions  with  a  good  blood-supply.  These  lesions  regressed 
noticeably  and  fresh  exacerbations  and  extensions  of  the  disease  were  ap- 
parently checked.  Ultimate  cure  the  author  does  not  claim;  time  alone  can 
demonstrate  that  fact.  He  thinks  the  vaccine  has  better  results  than  the 
nastin  treatment  of  Deycke;  having  used  both  he  is  in  a  position  to  judge. 
Kinnicutt  and  MLxter^^  used  a  vaccine  in  eight  cases.  It  was  made  from  auto- 
genous cultures  grown  in  bouillon,  and  when  of  sufficient  size  the  masses  were 
fished  out  and  transferred  to  a  sterile  test-tube,  broken  up  as  much  as  possible 
with  a  glass  rod,  then  heated  to  60°  C.  for  one  hour,  transferred  to  50  c.c.  of  sterile 
salt  solution,  and  o.i  c.c.  used  for  first  dose,  repeating  in  three  or  four  days  and 
increasing  0.05  or  o.i  c.c.  each  time.  Eight  cases  were  treated  by  the  authors 
— two  abdominal,  two  pulmonary,  four  cervicofacial.  The  pulmonary  cases 
were  advanced,  and  no  gain  was  shown  under  treatment,  but  for  the  first  few 
days  a  great  increase  in  the  granules  in  the  sputum  occurred.  Of  the  two  ab- 
dominal infections,  one  was  cured,  one  died.  Three  of  the  jaw  and  neck  cases 
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recovered  and  one  was  almost  so  at  the  time  of  writing.  They  conclude  that 
vaccines  are  useful  in  local  infections,  but  not  of  marked  effect  in  deep-seated  or 
advanced  cases. 

The  widely  differing  preparations  used,  the  relatively  few  cases  recorded, 
and  especially  the  lack  of  diagnosis  of  early  infections,  leave  but  a  slight  basis 
for  estimating  the  curability  of  the  disease  or  the  best  methods  of  treatment. 
There  is,  however,  no  doubt  that  early  recognition  and  prompt  treatment, 
either  by  iodin  or  vaccine,  would  help  more  of  the  cases  to  recovery  than  are  at 
present  cured. 

CONCLUSIONS 

1.  Streptotrichosis  is  frequently  not  differentiated  from  other  infections; 
especially  is  it  confused  with  tuberculosis.  Clinical  signs  are  not  characteristic 
enough  to  determine  the  diagnosis  accurately. 

2.  Discharge — sputum,  pus,  etc. — should  be  carefully  examined  fresh  in  as 
large  quantities  as  possible,  and  smears  stained  with  carbol-fuchsin  and  Gram 
stains.  The  amount  of  decolorization  in  the  carbol-fuchsin  preparations  should 
be  varied  so  as  to  differentiate  the  less  acid-fast  types. 

3.  Streptotrichins  (glycerinated  bouillon  cultures,  concentrated)  made  from 
the  non-acid-fast  mycelial  and  partly  acid-fast  bacillary  organisms  give  defi- 
nite skin  reactions  on  people  with  frank  infections,  but  do  not  show  on  controls 
(people  presumably  non-infected),  including  cases  of  recognized  tuberculosis. 
This  either  shows  the  infection  to  be  less  general  than  that  due  to  the  tubercle 
bacillus  or  else  the  reaction  to  be  a  less  long-lasting  one. 

4.  Streptotrichosis  and  tuberculosis  may  exist  in  the  same  individual  at 
the  same  time,  as  evidenced  by  the  appearance  of  both  organisms  in  the  sputum 
and  both  skin  reactions. 

5.  Gland  and  bone  infections  with  streptotriches  may  be  demonstrated  as 
well  as  lung  infections.  This  still  further  broadens  the  field  for  confusion  be- 
tween the  tuberculoses  and  streptotrichoses. 
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BLOOD  PLATELETS  AND  TUBERCULOSIS* 

By  Gerald  B.  Webb,  M.D.,  George  Burton  Gilbert,  M.D.,  and 
Leon  C.  Havens,  M.A. 

Colorado  Springs 


So  little  is  known  concerning  blood  platelets,  and  such  little  interest  has 
been  taken  in  them,  that  their  description  by  Adami^  and  Nichols  is  almost 
fully  quoted. 

"If  only  because  they  play  so  important  a  part  in  the  process  of  thrombosis, 
it  is  necessary  to  have  a  clear  understanding  regarding  the  blood  platelets, 
or,  more  accurately,  regarding  what  is  known  concerning  their  origin. 

"Apart  from  this,  since  the  advent  of  the  Romanowsky  stain  and  its  modi- 
fications, they  have  of  late  years  come  in  for  increasing  recognition. 

"There  is  no  longer  any  disposition  to  regard  them  as  artefacts,  but  there  is 
still  dispute  as  to  their  exact  significance  and  as  to  their  unity  or  duaUty. 

"They  are  small  bodies  of  var3dng  size,  in  general  about  2^t  in  diameter, 
oval  or  pear  shaped,  evidently  labile,  and  varying  in  shape  with  slight  com- 
pression by  neighboring  cells  or  platelets,  tending  to  be  present  in  smears  in 
small  groups  (possibly  as  the  result  of  rapid  agglutination  in  shed  blood). 

"They  are  non-nucleated,  although  containing  often  fine,  central  granules, 
which  assume  a  redder  tint  with  the  Romanowsky  stain  in  contrast  to  the  bluer 
ground  work. 

"Pratt's  careful  studies  show  that  they  are  present  in  the  normal  blood  in 
greater  numbers  than  the  leukocytes,  although  the  number  shows  wider  varia- 
tions than  200,000  to  700,000  per  c.mm. 

"Since  their  discovery  and  the  early  papers  by  Hayem,  Bizzozero  and  Mrs. 
Ernest  Hart,  there  have  been  very  various  views  regarding  their  nature  and 
mode  of  origin: 

"(i)  That  they  are  precipitated  globulin  (Lowit,  Woolb ridge). 

"  (2)  That  they  are  products  of  disintegration  of  white  corpuscles  (Lilien- 
feld  and  Zenker). 

"  (3)  That  they  are  given  oflf  from  disintegrating  red  corpuscles  (Mono, 
Klebs,  and  Arnold). 

"The  exquisite  preparations  made  by  J.  H.  Wright,  of  Boston,  demonstrate 
without  possibility  of  doubt  that  some,  at  least,  of  the  platelets,  and  those  most 
typical,  are  normally  derived  from  a  particular  order  of  cell;  namely,  from  the 
giant  cells  (megakaryocytes)  of  the  bone-marrow. 

"These  cells  give  off  processes  projecting  into  the  lumina  of  the  capillaries, 
and  it  is  the  distal  portions  of  these  which  become  liberated  into  the  blood  as 
platelets.     As  such  they  may,  as  Schimmelbusch  was  the  first  to  demonstrate, 

*From  the  Laboratory  of  Cragmor  Sanatorium,  Colorado  Springs,  Colo. 
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retain  some  power  of  ameboid  movement,  but  the  mode  of  their  development 
sets  at  rest  the  debate  as  to  the  nature  of  the  central  staining  granules,  they  in 
no  sense  represent  a  nucleus." 

"We  must  admit  that  in  pernicious  anemia  the  platelets  are  frequently 
(though  not  always)  diminished  in  number,  and  that  here  there  has  been  ob- 
served a  lack  of  giant  cells  in  the  bone-marrow. 

"In  purpura  they  have  at  times  been  found  completely  absent.  We  know 
of  no  observation  on  the  marrow  giant  cells  in  these  cases.  They  are  dimin- 
ished also  in  ty]ihoid,  but  increased  in  myelogenic  leukemia  and  in  pneumonia." 

Port  and  Akijama-  regard  as  normal  230,000  to  240,000  blood  platelets 
per  cubic  millimeter,  with  slight  daily  variations. 

In  acute  infections  (pneumonia,  typhoid,  scarlet  fever)  they  found  dimin- 
ished numbers  during  the  fever,  but  a  large  increase  coincident  with  the  drop 
in  temperature.     In  chronic  diseases  they  found  very  slight  typical  changes. 

They  think  the  blood  platelets  play  a  part  in  the  immunity  processes  as 
carriers  of  protective  substances  which  are  set  free  on  their  destruction. 

Pagniez^  doubts  the  necessity  of  platelets  being  present  for  blood  coagulation, 
pointing  out  that  lymph  will  coagulate  without  these  elements.  He  reviews 
all  the  present  knowledge  of  blood  platelets  and  suggests  that  some  functions 
attributed  to  leukocytes  may  belong  to  the  platelets,  pointing  out  how  difficult 
it  is  to  procure  leukocytes  free  from  platelets, 

Werbitzki^  found  that  the  blood  of  rabbits  and  horses  contained  antibodies 
for  anthrax  bacilli,  which  are  different  from  serum  bacteriolysin  and  the  bac- 
tericidal substances  of  leukocytes,  and  which  he  traced  to  the  platelets;  but 
he  found  that  the  blood  platelets  of  the  ox,  hog,  dog,  and  man  had  no  such  sub- 
stance. Werbitzki  determined  also  that  the  above  blood  platelets  had  no 
bactericidal  effect  on  typhoid  bacilli,  colon  bacilli,  staphylococci,  or  the  bacilli 
of  dysentery  or  cholera. 

Eminet^  has  demonstrated  that  blood  platelets  in  different  infectious  dis- 
eases possess  different  and  specific  affinities  for  stains. 

He  calls  the  blood  platelets  "soterozytes,"  and  shows  in  infection  by  the 
diphtheria  bacillus,  for  instance,  that  these  elements  do  not  stain  as  they  do 
in  tuberculosis  or  scarlet  fever  cases,  and  vice  versa.  He  considers,  therefore, 
that  the  blood  platelets  share  in  specific  immune  processes. 

Griiber  and  Futaki  ®  showed  that  the  lymph  or  serum  of  a  rabbit  which  has 
been  heated  to  65°  C.  can  be  given  strong  bactericidal  power  against  anthrax 
bacilli  if  mixed  with  well-washed  blood  platelets  (obtained  by  injecting  sterile 
water  under  the  skin  of  the  rabbit). 

Blood  plasma  of  rabbits  and  rats  is  completely  without  action  against  these 
bacilli.  They  believe  the  bactericidal  power  of  the  serum  arises  from  a  sub- 
stance given  to  it  by  the  platelets  during  the  coagulation  of  the  blood.  This 
substance  given  up  by  the  platelets  is  not  thermolabile  alexin,  but  really  the 
same  as  is  found  in  the  serum  of  rabbits  and  rats  (Ottoleughi  comes  to  another 
opinion). 

The  platelet  extract  in  physiological  salt  solution  is  not  bactericidal,  and  the 
platelet  extract  in  citrated  blood  plasma  is  not  active  (Ottoleughi  says  this  is 
because  the  blood  platelets  remain  unchanged  in  this  fluid  and  complement 
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will  be  freed  only  when  they  undergo  change,  as  in  the  formation  of  fibrin 
or  when  they  are  mixed  with  serum  or  lymph). 

Blood  platelets  were  found  to  increase  the  bactericidal  power  of  the  normal 
serum  of  the  rabbit,  probably  because  the  normal  serum  has  many  ambo- 
ceptors, but  not  sufl&cient  complement,  to  activate  all  of  them. 

In  studying  the  bactericidal  power  for  anthrax  bacilli  of  the  leukocytes 
Griiber  and  Futaki  found  those  taken  from  "congestion  lymph"  more  powerful 
than  others. 

The  living  plasma  of  the  normal  rabbit  was  found  to  be  entirely  free  from 
antagonistic  power  to  anthrax  bacilli.  The  protective  body  gets  into  the  serum 
only  when  the  blood  clots. 

They  conclude  that  the  bactericidal  substance  furnished  by  the  platelets 
to  the  serum  is  entirely  dififerent  from  the  thermolabile  alexin. 

Ottoleughi^  described  the  presence  of  complement  in  fibrin,  and  found  he 
could  reactivate  inactive  serum  and  bring  back  the  bactericidal  power  against 
certain  bacteria  by  fibrin  or  its  extract  in  salt  solution. 

Schneider  ^  first  demonstrated  the  method  of  procuring  pure  platelets  by 
fractional  centrifugation.  He  also  demonstrated  the  connection  between 
platelets  and  the  formation  of  fibrin  and  blood  clotting. 

Schneider  also  showed  the  possibilities  of  reactivating  serum  with  an  extract 
of  platelets. 

Aynaud^  found  animals  sensitized  with  platelets  will  react  with  red  cor- 
puscles and  vice  versS,. 

Aynaud  ^°  has  noted  the  high  amount  of  platelet  content  which  is  soluble  in 
the  solvents  of  fats;  and  also  has  noted  the  presence  of  phosphorus.  He  thinks 
these  fats  agree  with  the  peculiar  staining  qualities  of  the  platelets  and  their 
insolubility  in  the  gastric  juice,  and  their  digestion  by  the  pancreatic  juice  lends 
argument  in  favor  of  a  diffused  nuclear  substance  in  the  element. 

"The  blood  platelets  are  believed  to  be  largely  nucleoproteid,  but  little  is 
known  of  their  actual  composition. 

"It  is  still  undetermined  just  what  part  the  platelets  play  in  coagulation. 
Pratt,  however,  found  that  the  number  of  platelets  bore  no  relation  to  the 
coagulability  of  the  blood,  and  that  lymph  which  is  free  from  platelets  will 
coagulate. 

"Welch  describes  the  steps  in  the  formation  of  a  thrombus  after  injury  to 
the  vessel-wall,  as  follows:  First  there  is  an  accumulation  of  blood  platelets 
adhering  to  the  wall  at  the  point  of  injury.  Leukocytes,  which  may  be  present 
in  small  numbers  at  the  beginning,  rapidly  increase  in  number,  collecting  at 
the  margins  of  the  platelet  masses  and  between  them.  Not  until  the  leukocytes 
have  accumulated  does  the  fibrin  appear"  (Wells"). 

The  work  to  be  presented  consists  of — (i)  a  series  of  platelet  counts  in  nor- 
mal adults  at  sea  level  and  at  an  altitude  of  6000  feet;  and  a  series  in  tubercu- 
lous patients  and  tuberculous  animals  at  various  stages,  and  (2)  several  series 
of  experiments  relative  to  the  possible  functions  of  blood  platelets. 

The  estimation  of  blood  platelets  per  cubic  millimeter  has  until  recently 
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been  most  inexact  on  account  of  the  lack  of  suitable  technic.  In  the  beginning 
of  this  work  the  metaphosphate  method  of  Pratt  was  followed. 

All  the  counts  below  enumerated,  however,  were  made  according  to  the 
technic  described  by  Wright  and  Kinnicutt.^^  Two  parts  of  cresyl  blue 
(1:300)  are  mixed  with  three  parts  of  potassium  cyanid  (i:  14000)  and  rapidly 
filtered,  then  immediately  used  to  dilute  the  blood  i :  100.  The  blood  must 
be  from  a  free  flowing  drop  and  the  whole  procedure  must  be  carried  out  as 
quickly  as  possible. 

The  method  appears  reliable,  judging  by  the  closeness  of  counts  reported 
for  the  same  individual. 

The  following  counts  on  Dr.  A.,  a  normal  individual,  show  the  accuracy 
of  the  method,  which  compares  favorably  with  the  accuracy  of  the  successive 
enumerations  of  the  white  corpuscles. 


DR.  A. 

TAKEN  AT 

12,  NOON; 

NORMAL,  COLORADO  SPRINGS 

Date 

Platelets 

Leukocytes 

Date 

Platelets 

Leukocytes 

4-22-13 

216,000 

5-  3-13 

168,000 

5800 

4-23-13 

184,000 

5-  5-13 

228,000 

6000 

4-25-13 

228,000 

5-  6-13 

220,000 

6000 

4-26-13 

184,000 

5-  8-13 

222,000 

6000 

4-28-13 

216,000 

5-12-13 

164,000 

6000 

4-29-13 

288,000 

6000 

5-14-13 

248,000 

6000 

4-30-13 

222,000 

6000 

5-15-13 

208,000 

5400 

5-  1-13 

180,000 

6200 

5-17-13 

244,000 

5800 

5-  2-13 

228,000 

6800 

5-20-13 

180,000 

6200 

The  following  tables  give  the  counts  of  blood  platelets  on  200  normal  male 
adults  between  the  ages  of  twenty  and  twenty-five,  taken  at  sea  level  (New 
York  city)  and  at  an  altitude  of  6000  feet  (Colorado  Springs).  All  the  observa- 
tions were  made  at  12  noon,  when  no  digestion  was  occurring  and  no  unusual 
exercise  had  been  indulged  in. 

The  New  York  counts  were  made  for  us  by  Dr.  Carolyn  Rosenberg,  under 
the  direction  of  Dr.  T.  W.  Hastings,  of  the  Cornell  Medical  School.  Dr. 
Gilbert  and  Dr.  Rosenberg  carefully  went  over  the  technic  of  counting  together 
in  New  York. 

These  counts  give  an  average  of  302,000  blood  platelets  at  sea  level  and 
340,000  at  an  altitude  of  6000  feet.     This  is  a  percentage  increase  of  12.2. 

Other  blood  elements  are  increased  as  follows: 


Sea-Level 


Colorado  Springs 


Per  Cent.  Increase 


Lymphocytes.  . 
Hemoglobin .  .  , 
Red  corpuscles 


36  per  cent. 
100  "     " 
5,000,000 


43  per  cent. 
110   "      " 
6,000,000 


19.3 
10.0 
20.0 
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CORNELI,  StXTDENTS 

Colorado  College  Students 

No. 

Platelet  Count 

Platelet  Count 

No. 

64 

458,000 

484,000 

18 

34 

442,000 

456,000 

47 

7 

426,000 

448,000 

20 

35 

426,000 

444,000 

21 

36 

426,000 

416,000 

86 

66 

426,000 

404,000 

91 

100 

410,000 

404,000 

48 

49 

410,000 

404,000 

56 

61 

410,000 

396,000 

78 

88 

410,000 

392,000 

61 

79 

398,000 

388,000 

64 

27 

394,000 

388,000 

1 

42 

394,000 

388,000 

84 

48- 

394,000 

384,000 

62 

52 

394,000 

384,000 

44 

67 

394,000 

384,000 

52 

95 

378,000 

384,000 

88 

93 

378,000 

384,000 

68 

16 

378,000 

380,000 

71 

24 

378,000 

376,000 

11 

28 

378,000 

372,000 

74 

51 

378,000 

372,000 

50 

62 

378,000 

372,000 

31 

71 

378,000 

368,000 

7 

78 

352,000 

368,000 

8 

20 

352,000 

368,000 

15 

3 

352,000 

368,000 

25 

12 

352,000 

368,000 

27 

74 

352,000 

368,000 

59 

91 

352,000 

368,000 

73 

80 

336,000 

364,000 

26 

73 

336,000 

364,000 

42 

2 

336,000 

364,000 

83 

9 

336,000 

360,000 

39 

11 

336,000 

360,000 

57 

47 

336,000 

360,000 

58 

57 

336,000 

360,000 

80 

65 

336,000 

360,000 

89 

84 

320,000 

356,000 

93 

69 

320,000 

352,000 

63 

55 

320,000 

352,000 

77 

32 

317,000 

352,000 

95 

77 

304,000 

348,000 

87 

72 

304,000 

348,000 

94 

68 

304,000 

348,000 

100 

21 

304,000 

344,000 

70 

23 

304,000 

340,000 

5 

29 

304,000 

340,000 

25 

50 

304,000 

340,000 

90 

82 

304,000 

336,000 

2 

1 

288,000 

336,000 

13 

6 

288,000 

336,000 

49 

22 

288,000 

332,000 

22 

30 

288,000 

332,000 

65 

38 

288,000 

328,000 

14 

59 

288,000 

328,000 

17 

75 

288,000 

328,000 

55 

85 

288,000 

328,000 

79 

89 

288,000 

328,000 

99 

96 

288,000 

324,000 

28 

99 

272,000 

324,000 

45 

70 

272,000 

324,000 

67 
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Cornell  Students 

Colorado  College 

STtJDENTS 

No. 

Platelet  Count 

Platelet  Count 

No. 

60 

272,000 

324,000 

97 

4 

272,000 

320,000 

3 

8 

272,000 

320,000 

12 

37 

272,000 

320,000 

76 

97 

256,000 

320,000 

81 

90 

256,000 

316,000 

4 

83 

256,000 

316,000 

6 

56 

256,000 

316,000 

19 

53 

256,000 

316,000 

72 

45 

256,000 

312,000 

10 

14 

256,000 

312,000 

33 

18 

256,000 

312,000 

38 

25 

256,000 

312,000 

51 

33 

240,000 

312,000 

82 

43 

240,000 

312,000 

96 

58 

240,000 

508,000 

43 

26 

240,000 

304,000 

9 

54 

240,000 

304,000 

75 

92 

240,000 

300,000 

21 

40 

224,000 

300,000 

32 

63 

224,000 

300,000 

35 

98 

224,000 

292,000 

69 

5 

224,000 

292,000 

66 

87 

224,000 

292.000 

24 

10 

224,000 

288,000 

36 

IS 

224,000 

288,000 

46 

19 

224,000 

288,000 

85 

44 

208,000 

284,000 

29 

13 

208,000 

284,000 

98 

31 

208,000 

276,000 

16 

46 

208,000 

272,000 

37 

81 

192,000 

272,000 

53 

41 

192,000 

268,000 

54 

94 

192,000 

268.000 

92 

39 

192,000 

252,000 

30 

76 

176,000 

252,000 

34 

86 

176,000 

252,000 

60 

17 

160,000 

240,000 

40 

Average,  302,000 

Average,  340,000 

Per  Cent.  In- 

Mean, 288,000 

Mean,  336,000 

crease,  12.2 

The  following  is  a  composite  chart  showing  the  average  numbers  of  blood 
platelets  in  five  normal  guinea-pigs  immediately  after  arrival  in  Colorado 
Springs  from  sea  level  and  at  intervals  for  two  months  thereafter: 


550,000 


450,000 


350,000 
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We  have  shown  elsewhere  ^^  that  blood  platelets  were  also  increased  in  the 
circulating  blood  by — (i)  Carbon  monoxid  poisoning;  (2)  hyperemia  of  the 
marrow  of  long  bones. 

It  has  been  known  for  some  time  that  blood  platelets  are  increased  in  tuber- 
culosis.    Our  observations,  both  in  guinea-pigs  and  man,  agree  with  this. 

The  next  tables  show  a  series  of  counts  on  healthy  and  tuberculous  guinea- 
pigs. 

NORMAL  GUINEA-PIGS— COLORADO  SPRINGS,  COLO. 


No. 

Date 

Platelets 

Total  Leukocytes 

1 

8-  4-13 

8-  5-13 
8-  7-13 

8-  8-13 

8-12-13 
2-  4-14 
2-  4-14 
2-  4-14 
2-  4-14 
2-  4-14 
2-11-14 
2-11-14 
2-11-14 
2-11-14 
2-16-14 
2-16-14 
2-16-14 
2-16-14 
2-23-14 
2-23-14 
2-23-14 

454,000 
476,000 
428,000 
444,000 
444,000 
464,000 
384,000 
368,000 
392,000 
482,000 
424,000 
476,000 
408,000 
464,000 
364,000 
432,000 
412,000 
424,000 
440,000 
464,000 
484,000 
436,000 
424,000 
448,000 
424,000 
528,000 
Average  434,000 

9800 

2 

8000 

3 

6400 

4 

7600 

5 

7000 

6 

9000 

7 

7200 

8 

6200 

9 

7000 

10 

8000 

11 

12 

• 
Averag 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

t  7,600 

TUBERCULOUS  GUINEA-PIGS— COLORADO  SPRINGS,  COLO. 


No. 

Date 

Platelets 

Total  Leukocytes 

1 

7-24-13 
7-24^13 
7-25-13 
7-25-13 
7-25-13 
8-12-13 
8-12-13 
8-13-13 
8-13-13 
8-13-13 
8-13-13 

696,000 

760,000 

724,000 

604,000 

576,000 

612,000 

776,000 

492,000 

540,000 

*596,000 

*468,000 

Average    622,000 

14,000 
13,000 
12  000 

2 

3 

4 

11  000 

5 

12,000 
11,000 

6 

7 

10,000 
11,000 
11,000 
15,000 
12,000 
Average  13,200 

8 

9 

10 

11 

*  Counts  10  and  11  were  made  direct  from  jugular  vein  under  ether.     All  others  were 
made  by  cutting  the  pig's  ear. 
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It  is  especially  worthy  of  notice  that  not  only  was  a  distinct  increase  in  the 
leukocytes  recorded  in  the  tuberculous  guinea-pigs,  an  average  of  13,200  per 
c.mm.,  as  against  an  average  of  7620  per  c.mm.  for  healthy  pigs,  but  also  a 
decided  gain  in  the  number  of  blood  platelets  from  an  average  of  438,000  per 
c.mm.  in  healthy  pigs  to  an  average  of  622,000  in  the  tuberculous  animals. 

We  have  divided  the  counts  on  tuberculous  patients  into  the  following 
classes: 


I. 


II. 


Early  afebrile  tuberculosis — 

45  counts.    35  patients.    368,000  average. 

Advanced  quiescent  tuberculosis — 

50  counts.     40  patients.     412,000  average. 
III.  Advanced  active  tuberculosis — 

26  counts.     22  patients.    496,000  average. 
The  following  observations  on  children  with  measles  are  of  considerable 
interest: 


Blood  platelets. 
Blood  platelets. 
Blood  platelets. 


Case  No. 

Days  Since 
Rash  Appeared 

Platelet 
Count 

Case  No. 

Days  Since 
Rash  Appeared 

Platelet 
Count 

1 

4 
14 

5 
16 

3 

248,000 
520,000 
292,000 
348,000 
260,000 

3 

7 
1 

3 
5 
4 

300,000 
288,000 
276,000 
260,000 
290,000 

1 

4 

2 

4 

2 

1    5..      

3 

*6   . 

*  An  adult  tuberculous  patient, 
attack  of  measles. 


The  tuberculosis  pursued  a  rapid  course  following  this 


It  is  at  once  seen  that  a  decrease  of  platelets  takes  place  during  the  disease. 

Only  further  observations  can  determine  whether  the  low  platelet  count 
may  be  connected  with  the  high  incidence  of  tuberculosis  after  measles. 

It  is  conceded  that  nature  rarely  operates  without  a  purpose.  Callus  is 
not  thrown  out,  as  a  rule,  unless  a  bone  is  broken.  In  pneumonia  we  have 
generally  a  remarkable  increase  in  the  numbers  of  the  polymorphonuclear 
leukocytes,  the  reason  for  which  is  better  understood  since  Metchnikoff's 
studies  in  phagocytosis. 

It  has  been  recognized  for  some  time  that  in  several  diseases,  including  tu- 
berculosis, the  blood  platelets  become  remarkably  increased. 

It  is  reasonable,  therefore,  to  ask :  Why  do  these  elements  increase,  and  do 
they  take  any  part  in  immunity  phenomena? 

The  microscope  has  never  revealed  their  presence  in  the  structure  of  tu- 
bercles, the  formation  of  which  is  considered  an  immunity  process.  But  other 
immunity  processes  are  at  work  in  the  defense  of  the  organism  against  the 
tubercle  bacillus,  for  we  know  of  the  production  of  agglutinin,  opsonin,  and, 
possibly,  lysin,  and  other  immune  bodies. 

It  is  natural  to  ask,  then,  if  nature  increases  the  blood  platelets  in  the  victim 
of  tubercle  infection :  is  it  for  a  purpose  comparable  with  that  found  by  Griiber 
and  Futaki  in  rabbits  or  rats  infected  with  anthrax? 

Metchnikoff  has  claimed  that  antibodies,  such  as  opsonins,  are  set  free 
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from  leukocytes  when  these  cells  disintegrate.  It  is  thought  that  serum  as 
opposed  to  blood  plasma  is  very  rich  in  opsonins,  yet  the  work  of  Dastre^^ 
proves  that  the  white  corpuscles  are  not  disintegrated  when  blood  coagulates. 

The  thought  occurred,  therefore,  can  platelets  furnish  opsonin?  The 
following  experiments,  several  times  carefully  and  thoroughly  repeated,  cer- 
tainly suggest  that  they  can. 

The  table  presents  a  composite  picture  of  the  results  of  five  careful  and  com- 
plete experiments. 
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Similar  experiments  were  carried  out  with  similar  results  with  staphylo- 
cocci, so  that  it  is  not  impossible  that  blood  platelets  contain  or  supply  opsonin. 

For  these  and  the  subsequent  experiments  the  platelets  were  obtained  by 
fractional  centrifugation  in  citrated  normal  salt  solution.  It  was  well  known  to 
those  who  worked  with  the  opsonic  index  that  the  fluid  remaining  after  throw- 
ing down  the  corpuscles  by  means  of  the  centrifuge  contained  platelets.  This 
fluid  was  now  removed  by  a  pipet  and  centrifuged  at  a  high  speed.  A  faint 
sediment  was  thrown  down  and  the  supernatant  fluid  withdrawn.  This  sedi- 
ment was  twice  washed  and  centrifuged  with  normal  salt  solution.  The  final 
sediment  was  found  to  consist  of  almost  entirely  pure  blood  platelets.  We 
have  pointed  out^^  elsewhere  that  vagaries  in  the  opsonic  index  might  partly 
depend  upon  the  amount  of  platelets  the  washed  corpuscles  contained. 

Experiments  were  undertaken  in  June,  19 13,  to  ascertain  if  the  addition 
of  platelets  to  tubercle  bacilli  might  prevent  infection  when  inoculated  simul- 
taneously into  a  guinea-pig.  The  culture  employed  was  later  found  to  be  dead 
and  so  the  tests  were  worthless. 

We  have  shown  repeatedly  that  the  subcutaneous  inoculation  of  a  definite 
number  of  very  virulent  bacteria  (50  tubercle  bacilli  of  a  culture  from  which 
10  bacilli  have  been  found  to  cause  infection),  isolated  by  the  Barber  technic 
will  almost  invariably  cause  infection,  and  such  infection  is  always  accom- 
panied first  by  enlargement  and  infection  of  the  adjacent  lymph-nodes.  We 
have  made  it  a  rule  to  inoculate  always  into  the  nipple  area  so  that  subsequent 
enlargement  of  the  groin  glands  can  be  readily  detected — usually  after  the 
second  week. 

It  has  frequently  happened  with  these  small  doses  that  no  local  lesion  has 
developed,  but  in  animals  so  inoculated  we  have,  so  far,  never  missed  the  gland- 
ular involvement  when  the  pigs  have  later  been  found  tuberculous  at  autopsy. 

The  following  experiments  would,  therefore,  seem  unusual. 
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Four  young  guinea-pigs  were  inoculated  in  the  right  nipple  area: 

No.  1.  Weight,  255  gm.,  received  200  tubercle  bacilli. 

No.  2.  Weight,  212  gm.,  received  200  tubercle  bacilli  +  platelets  from  normal  pig  after  in- 
cubation one-half  hour. 

No.  3.  Weight,  214  gm.,  received  200  tubercle  bacilli. 

No.  4.  Weight,  183  gm.,  received  200  tubercle  bacilli  -f  platelets  from  normal  pig  after  in- 
cubation one-half  hour. 

Air  was  blown  in  following  the  injection  in  all  except  No.  3.  Forty-two 
days  later  No.  i  was  killed:  no  local  lesion;  tuberculous  glands  in  right  groin; 
extensive  infection  of  spleen;  mediastinal  glands  infected;  extensive  disease  in 
liver.  Thirty-four  days  later  No.  2  died  of  epidemic  intestinal  disease.  One 
caseous  nodule  was  found  in  the  spleen.  Nothing  else  was  found ;  no  local  lesion, 
and  no  groin  glands  infected.  Forty-four  days  later  No.  3  was  killed.  No  disease 
found.  It  is  probable  that  the  bacteria  were  not  safely  inoculated.  Forty 
days  later  No.  4  died.  No  local  lesion  was  found;  no  local  glands  in  groin  in- 
volved; extensive  tuberculous  infection  in  liver  and  spleen  and  mediastinal 
gland  enlarged. 

The  chief  interest  of  this  experiment  would  seem  to  be  in  the  absence  of 
infection  of  the  groin  glands  in  pigs  2  and  4. 

This  absence  of  local  glandular  infection  is  most  unusual,  and  possibly 
might  suggest  a  sensitizing  of  the  bacilli  by  the  platelets,  allowing  a  more  general 
distribution  in  the  system. 

We  have  found  in  earlier  experiments  that  60  bacilli  of  this  virulent  culture 
will  produce  rapid  and  wide-spread  lesions  in  such  young  guinea-pigs  as  well 
as  infection  of  the  glands  adjoining  the  site  of  inoculation. 

The  following  experiments  deal  with  older  animals,  usually  full  grown. 

12-29-13.     Guinea-pig  No.  53.     200  tubercle  bacilli  injected  into  right  nipple 
area. 
Guinea-pig  No.  54.     200  tubercle  bacilli  +  human  platelets  in- 
jected into  right  nipple  area. 
Guinea-pig  No.  55.     200  tubercle  bacilli  -f  inactive  serum  -f  plate- 
lets injected  into  right  nipple  area. 
Guinea-pig  No.  56.     200  tubercle  bacilli  -f-  active  (human)  im- 
mune serum  injected  into  right  nipple  area. 
1-18-14.     No.  55  has  enlarged  hard  gland  right  groin.     Others  negative. 
2-16-14.     No.  56  has  enlarged  hard  gland  right  groin.     Others  negative. 
4-11-14.     No.  55  killed.     Enormous  tuberculous  liver  and  spleen;  lungs  com- 
pletely involved  (local  lesion  and  glands  had  been  previ- 
ously removed). 
4-23-14.     No.  53  gave  birth  to  two  baby  pigs  three  weeks  ago.     Killed.     No 
tubercle  bacilli  discovered.     It  is  probable  the    bacilli 
were  not  safely  inoculated. 
4-23-14.     No.  56  gave  birth  to  two  baby  pigs  two  weeks  ago.     Killed.     Tu- 
berculous  spleen,    few   tubercles   in    liver,    local   gland, 
mediastinal  gland. 
4-17-14.     No.  54  has  not  yet  shown  infection.     It  is  possible  that  bacilli 
were  not  safely  inoculated. 
Fifty  bacilli  of  same  culture  were  now  inoculated  into  left  nipple  area  and 
also  into  control  No.  86. 
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5-23-14.     No.  54  killed.     Spleen  markedly  +   +   +  tuberculous,  bronchial 
gland +.  Deep  inguinal  gland  left  side +.  No  local  lesion. 
No.  86  killed.     Spleen  H — | — h-     Bronchial  glands  +•      No  local 
lesion. 

This  last  experiment  indicates  that  if  the  200  bacilli  were  originally  safely 
inoculated,  immunity  was  not  produced  sufficiently  to  protect  the  pig  later 
against  50  tubercle  bacilli. 

The  above  experiments  were  repeated  with  the  same  virulent  culture,  but 
instead  of  human  blood  platelets,  "immune"  platelets  from  another  tuber- 
culous pig  and  serum  of  this  pig  were  employed. 

1-12-14.  Pig  No.  57.     Weight,  565  gm.;   200  tubercle  bacilli. 

Pig  No.  58.  Weight,  555  gm.;  200  tubercle  bacilli  +  platelets  taken 
from  a  guinea-pig  with  advancing  tuberculosis. 

Pig  No.  59.  Weight,  437  gm.;  200  tubercle  bacilli  -^  serum  un- 
heated  -f  platelets  taken  from  a  guinea-pig  with  advancing  tu- 
berculosis. 

Pig  No.  60.  Weight,  513  gm.;  200  tubercle  bacilli  -f-  serum  heated 
to  55°  C.  for  one-half  hour  +  platelets  taken  from  a  guinea-pig 
with  advancing  tuberculosis. 

All  the  pipets  were  incubated  with  their  contents  one-half  hour  before 
inoculations  were  made. 

2-  7-14.  No.  60.     Large  gland  palpable  in  right  inguinal  region. 
2-1 2-14.  No.  57.     Large  gland  palpable  in  right  inguinal  region. 
2-14-14.  No.  59.     Large  gland  palpable  in  right  inguinal  region. 
2-16-14.  No.  58.     No  enlarged  gland  palpable. 
4-  3-14.  No.  57.     Local  inguinal  glands  stationary  or  smaller. 
No.  58.    No  local  enlarged  glands. 
No.  59.     Local  glands  increasing  in  size. 
No.  60.     Local  glands  very  large. 
4-  8-14.  No.  57.     Found    dead;     extensive    tuberculous    liver    and    spleen; 

large  mediastinal  glands;    local  glands  had  diminished 

in  size  recently  and  no  tubercle  bacilli  found. 
4-25-14.  No.  59,     Killed.     Extensive  tuberculous  spleen,  moderate  infection 

lungs  and  liver;    mediastinal  glands  very  large;    local 

inguinal  glands. 
4-25-14.  No.  60.     Killed.     Moderate  tubercle  bacilli  spleen ;  scattered  nodules 

in  lungs  and  liver;  mediastinal  glands  very  large;  local 

inguinal  glands. 
5-1 6-14.  No.  58.     Found   dead.     No  tuberculous  lesion   anywhere.     Death 

due  to  epidemic  gastro-enteritis.     It  is,  of  course,  again 

possible  that  the  bacilli  were  not  safely  inoculated. 

We  realize  that  enough  experiments  have  not  yet  been  carried  out  and  that 
the  work  is  incomplete.     We  may,  however,  consider  that: 

(i)  It  is  suggestive  that,  when  a  small  amount  of  a  thick  emulsion  of  plate- 
lets is  added  to  a  lethal  dose  of  virulent  tubercle  bacilli,  infection  would  seem 
to  be  either  modified  or  prevented. 
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(2)  When  serum  is  added  to  this  mixture,  no  evidence  can  be  shown  of  any 
change  in  the  infection  produced  from  that  of  the  controls. 

CONCLUSIONS 

(i)  Blood  platelets  are  consistently  increased  in  the  tuberculosis  of  man  and 
guinea-pigs. 

(2)  Blood  platelets  are  increased  at  an  altitude  of  6000  feet  in  the  circulating 
blood  of  man  and  guinea-pigs. 

(3)  Blood  platelets  would  appear  either  to  contain  or  to  supply  opsonin. 

(4)  Blood  platelets  added  to  a  lethal  dose  of  tubercle  bacilli  appear  to 
modify  the  course  of  infection  or  to  prevent  it. 

(5)  The  addition  of  serum  to  a  mixture  of  blood  platelets  and  tubercle 
bacilli  appears  to  interfere  with  this  modification. 

The  above  work  was  aided  by  a  grant  from  the  American  Medical  Associa- 
tion to  Dr.  Gerald  B.  Webb. 

Our  grateful  thanks  are  due  Mr.  and  Mrs.  B.  C.  Allen  and  Mr.  Richard  F. 
Howe  for  generous  financial  assistance. 
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By  Alfred  H.  Caulfeild,  M.B.,  and  F.  S.  Minns,  M.B. 

Toronto,  Ont. 


In  191 1  one  of  us  published  preliminary  reports*  upon  the  effect  of  certain 
tuberculous  sera  upon  tuberculo-antigen.  This  effect  was  estimated  by  the 
lessened  adsorption  that  antigen-serum  mixtures  had  for  complement  in  con- 
trast to  that  of  the  corresponding  antigen-salt  mixtures.  This  phenomenon 
is  exactly  the  reverse  of  complement  fixation,  and  although  the  technic  is  an 
adaptation  of  the  latter,  the  protocol  necessary  for  the  routine  demonstration 
of  this  reverse  phenomenon  differs  from  the  necessary  arrangement  for  com- 
plement fixation. 

As  the  purpose  of  this  paper  is  to  demonstrate  the  relation  between  the 
clinical  progress  and  biological  curves  obtained  by  the  repetition  of  these  test- 
tube  reactions,  together  with  repeated  quantitative  estimations  of  the  tuber- 
culin sensitiveness,  we  do  not  propose  to  deal  extensively  with  the  technic  of 
the  methods,  which  have  been  fairly  fully  outlined  in  the  former  publications. 
The  technic  therein  given  is  essentially  the  basis  of  the  present  report,  although 
various  modifications  have  been  adopted  to  increase  the  delicacy  and  accuracy 
of  the  test.  One  important  detail  of  the  technic  might,  however,  be  mentioned, 
and  that  is  the  necessity  of  estimating  the  natural  hemolytic  strength  of  the 
serimi  to  the  corpuscles  of  whatever  system  used.  In  the  former  reports  this 
factor  was  controlled  rather  than  eliminated.  Subsequently  we  found  it  con- 
sumed less  time  and  gave  greater  accuracy  to  first  absorb  the  natural  hemolysin 
by  incubation  of  the  inactivated  sera  with  washed  sheep-corpuscles. 

As  we  have  found  it  necessary,  for  convenience  of  expression,  to  introduce 
two  terms  descriptive  of  the  end-results  of  the  test-tube  reactions,  a  brief  dis- 
cussion of  the  nomenclature  at  this  point  may  facilitate  the  subsequent  use  of 
these  terms. 

The  technic  adopted  to  demonstrate  this  reverse  phenomenon  to  comple- 
ment fixation  is  based  upon  the  fact  that  all  antigens  are  capable  of  non- 
specifically  adsorbing  complement  in  various  degrees.  Now,  if  to  an  appro- 
priate series  of  antigen  dilutions,  whose  complement-adsorbing  capacities  are 
quantitatively  shown,  sera  are  added,  it  will  be  found  that  certain  sera  give — 
(i)  true  complement  fixation  (the  demonstration  of  this  taking  place  in  appro- 
priate antigen  dilutions  where  only  minimal  parts  of  a  unit  of  complement 

*Caulfeild:  "Investigations  on  Pulmonary  Tuberculosis,"  Jour.  Med.  Research,  Jan- 
uary, 1911,  p.  128;  Caulfeild:  "Correlation  of  Clinical  Progress  with  The  Results  of  Im- 
munological Studies,"  Arch.  Int.  Medicine,  October,  1911,  vol.  viii,  p.  440. 
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are  adsorbed;  (2)  others  will  show  no  effect  (indifferent  reaction);  (3)  others 
will  so  react  with  the  antigen  that  these  antigen-serum  mLxtures  show  great 
loss  of  complement-adsorbing  power  (inhibitive  reaction).  Experiments  have 
been  given  regarding  the  specificity  of  this  latter,  and  will  be  enlarged  upon  in  a 
later  publication. 

Taking  the  phenomena  in  the  reverse  order,  the  following  remarks  may  help 
to  explain  the  method  adopted  to  record  graphically  the  end-results: 

1.  Inhibitive  Phenomenon. — These  sera  so  digest  or  react  with  the  antigen* 
that,  in  contrast  to  the  antigen-salt  mixtures,  the  corresponding  antigen-serum 
mixtures  show  a  loss  of  capacity  for  complement  adsorption.  Different  sera 
show  this  phenomenon  in  different  degrees,  and  the  protocol  experiment  is  ar- 
ranged to  demonstrate  this  quantitatively.  For  convenience  of  expression  the 
phenomenon  has  been  termed  the  inhibitive  reaction,  in  contrast  to  complement 
fixation.  In  reality  it  is  the  inhibiting  effect  on  what  was  formerly,  before  the 
addition  of  serum,  the  power  of  that  amount  of  antigen  in  the  same  degree 
of  dilution  to  non-specifically  adsorb  complement — estimated  quantitatively. 
The  protocols  are  arranged  so  as  to  show  this  power  in  three  degrees  thus: 
Where  the  amount  of  antigen-adsorbing  power  equals  four  units  of  complement 
the  inhibitive  reaction  would  be  called  complete  if  the  corresponding  antigen- 
serum  mixture  showed  an  adsorption  of  not  more  than  one  unit  of  complement, 
i.  e.,  complete  hemolysis,  and  the  potentiality  of  releasing  three  units.  In  the 
nomenclature  adopted  in  the  curves  this  is  I.r,  if  the  antigen-serum  mixture 
showed  an  adsorption  potentiality  of  two  units,  I.2,  and  of  three  units,  1. 3. 

2.  The  Indifferent  Reaction. — These  sera  react  in  no  way  with  the  antigen, 
that  is,  if  the  capacity  of  each  serum  to  non-specifically  adsorb  complement  be 
estimated  and  considered  in  the  results  obtained  in  the  antigen-serum  mixtures 
it  will  be  seen  that  the  effect  upon  complement  is  the  same  as  in  the  correspond- 
ing antigen-salt  mixtures.  In  other  words,  neither  the  reaction  of  fixation  nor 
the  inhibitive  reaction  is  given. 

3.  True  Fixation  of  Complement. — Only  those  sera  which  show  no  hemolysis 
in  the  tubes  where  the  antigen  dilutions  are  capable  of  adsorbing  only  a  mini- 
mal part  of  a  unit  of  complement  are  accepted  as  positive.  In  the  plotted 
curves  what  would  be  ordinarily  called  a  -| — | — f-  reaction  is  termed  Fixation 
I,  to  correspond  with  the  terminology  used  for  the  inhibitive  phenomenon. 

The  estimation  of  the  tuberculin  sensitiveness  (or  hypersensitiveness)  has 
been  made  by  the  von  Pirquet  cutaneous  method,  with  the  technic  described 
in  a  former  publication,!  except  latterly,  when  for  a  time  both  the  cutaneous 
and  the  intracutaneous  method  of  Mantoux  have  been  used.  The  amount  of 
tuberculin  has  been,  with  the  former,  10  c.mm.  of  a  50  per  cent,  solution  of 
O.  T.,  and  the  degree  of  sensitiveness  judged  from  the  extent  of  the  reaction. 
In  selected  cases  it  has  been  possible  to  take  readings  every  day.  This  method 
has  given  us  more  satisfaction  than  a  determination  of  the  minimal  reacting 

*  Attention  should  be  drawn  to  the  fact  that  this  particular  antigen  is  an  alcohol-ether 
extract  of  tubercle  bacilli,  and  that  true  complement  fixation  is  obtained  with  it  in  only  a  very- 
small  percentage  of  cases.  This  low  percentage  is  in  very  marked  contrast  to  that  obtained 
with  most  other  tuberculo-antigens.    These  percentages  are  outlined  in  Table  1.    (See  p.  194). 

t  Jour.  Med.  Research,  vol.  xxiv,  No.  1,  p.  103,  1911. 
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dose,  inasmuch  as  it  seems  as  accurate,  gives  a  greater  amplitude  in  the  results, 
and  requires  only  one  application  in  contrast  to  the  two  or  more  necessary  to 
gauge  exactly  the  minimal  dose  which  will  give  a  reaction.  For  the  same  reason 
we  are  now  using  a  ^'g-  mg.  O.  T.  in  20  c.mm.  for  the  intradermal  test,  and 
gauging  the  degree  of  sensitiveness  by  the  extent  of  the  reaction. 

The  earlier  reports  were  based  upon  part  of  the  investigation  carried  out  on 
the  sanatorium  cases  shown  in  Table  i.  Owing  to  the  increased  scope  afforded 
by  the  Tuberculosis  Clinic  of  the  Toronto  General  Hospital,  the  work  has  again 
been  taken  up,  and  now  represents  observations  upon  a  much  greater  number 
than  that  outlined  in  Table  i,  which  was  compiled  at  a  time  when  it  was  con- 
venient finally  to  sum  up  the  cases  investigated  up  to  that  particular  date. 
We  feel  that  the  additional  observations  would  make  no  material  change  in  the 
percentage  results. 

TABLE  1 


Number 
OF  Cases 

Where  Obtained 

Number  of  Tests  with  Alco- 
hol-ether Extract 

Number  of  Tests  with  Other 
tuberculo-antigens 

154 

In  sanatorium 

322 

282 

42 

204 

In  Out-door  Department, 
General  Hospital 

34 

Total 

604 

76 

Of  this  number,  101  cases  had  had  an  average  of  3.4  tests  with  alcohol-ether  antigen. 


34  per  cent,  cases  with  other 
antigens. 

35  per  cent,  cases  with  other 
antigens. 

7.6  per  cent,  cases  with  al- 
cohol-ether antigen. 

4.8  per  cent,  cases  with  al- 
cohol-ether antigen. 

22.4  per  cent,  cases  with  al- 
cohol-ether antigen. 

29.4  per  cent,  cases  with  al- 
cohol-ether antigen. 

The  above  results  are  compiled  from  data  on  cases  which  were  investigated  while  they  were 
resident  in  sanatoria,  and  upon  whom  in  general  no  further  observation  has  been  possible.  The 
remaining  cases  are  those  investigated  in  a  routine  fashion  at  the  Tuberculosis  Clinic  of  the 
Toronto  General  Hospital  up  to  March  15,  1914,  as  this  date  was  a  convenient  one  to  take  for 
a  review  of  the  cases  from  both  a  clinical  and  a  biological  point  of  view.  The  work,  however, 
has  been  carried  on  from  that  time,  and  explains  in  a  few  of  the  charts  additional  data  obtained 
after  March  15th. 


True  complement  fixation 

was  obtained  in: 
True  complement  fixation 

was  obtained  in: 
True  complement  fixation 

was  obtained  in: 
True  complement  fixation 

was  obtained  in: 
Full  inhibitive  reaction: 
Full  inhibitive  reaction: 


Sanatorium  cases  in: 

Outdoor  Department, 

General  Hospital: 
Sanatorium  cases: 

Outdoor  Department: 

Sanatorium  cases: 
Outdoor  Department: 


As  well  as  the  observations  upon  human  beings,  considerable  work  has  been 
done  with  cows  and  rabbits  experimentally  injected  with  different  strains  of 
acid-fast  bacilli.  In  only  one  instance  out  of  about  40  rabbits  has  the  inhibitive 
reaction  been  obtained.  This  occurred  in  one  rabbit  which  successfully  with- 
stood the  inoculation  of  1,400,000,000  of  living  bacilli.  This  strain  was  ob- 
tained from  an  abscess  following  a  Friedmann  inoculation.     True  fixation  can 
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be  obtained  in  rabbits*  with  the  alcohol-ether  antigen  as  well  as  with  other 
tuberculo-antigens.  In  contrast  to  the  results  in  small  laboratory  animals,  the 
reaction  has  been  observed  in  all  degrees  in  cows.  Work  is  at  present  under 
way  with  these  animals  to  correlate  these  findings  with  other  data. 

As  it  would  be  impossible  in  this  report  to  deal  wath  the  material  that  has 
accumulated  in  these  investigations  by  analyzing  each  case,  although  it  is  by 
this  method,  as  well  as  by  subsequent  groupings,  that  we  have  come  to  the  con- 
clusions we  now  hold,  our  purpose  will  best  be  fulfilled,  it  would  seem,  by  pre- 
senting the  results  under  various  groupings,  and  by  further  illustrating  the 
various  points  by  charting  the  results  obtained  in  particular  cases. 

.4.  Results  Obtained  in  Clinical  Normals. — In  the  beginning  of  these  investi- 
gations samples  of  blood  from  clinical  normals  were  used  for  the  purpose  of 
"controls."  However,  as  the  application  of  the  tests  developed,  and  as  varia- 
tions both  in  the  test-tube  results  and  the  clinical  life  of  certain  of  the  controls 
were  obtained,  the  conception  was  formed  that  from  just  such  material  data 
might  be  obtained  which  would  throw  light  upon  "immunity  to  tuberculosis." 
No  doubt  this  hope  originated  in  the  deductions  drawn  from  the  results  of  tu- 
berculin tests  on  healthy  subjects  and  postmortem  statistics  regarding  the 
prevalence  of  the  lesions  of  healed  tuberculosis.  These  allow  one  to  believe 
that  during  the  life  of  different  individuals  exposures  to  tubercle  bacilli  and 
bacillary  implantations  take  place,  and  that,  in  those  remaining  clinically 
free  from  tuberculosis,  the  implantations  are  successfully  resisted  within  vary- 
ing periods  of  time  and  varying  degrees  of  biological  reaction  and  anatomical 
involvement.  Our  belief  is  that  we  obtain  immunity  to  tuberculosis  (by  which 
is  meant  definitely  established  clinical  tuberculosis)  through  exposures  or  im- 
plantations less  in  amount  or  virulence  than  our  resistance,  and  that  our  re- 
sistance or  immunity  is  fostered  by  these  successfully  resisted  implantations. 
Whether  we  regard  reinfection  to  be  caused  from  within  or  without  is  not  ma- 
terial to  the  point  at  issue. 

Thus  it  has  seemed  to  us  that  if  these  biological  results  can  be  of  value  (as 
they  seem  to  be)  in  the  definitely  tuberculous,  they  should,  if  carried  out  con- 
tinuously upon  a  sufficient  number  of  clinical  normals,  throw  some  light  upon 
the  problem  of  immunity.  In  this  way  only  would  it  seem  possible  in  humans 
to  contrast  the  reactions  existent  before,  during,  and  after  successfully  resisted 
implantation.  The  contrast  to  this  in  the  reactions  following  various  degrees 
of  early  clinical  infection  is,  of  course,  easily  obtained.  The  value  one  will 
attach  to  the  results  in  this  connection  will  depend  upon  each  observer's  belief 
in  the  possibility  of  the  tests  representing  a  biological  state  (or  physical  con- 
dition depending  on  a  biological  state)  and  their  specificity. 

The  list  as  it  at  present  stands  in  the  class  of  clinical  normals  is  perhaps  far 
from  ideal,  but  a  number  of  difficulties  have  arisen  that  were  unforeseen  in  the 
beginning.  The  work  was  interrupted  for  about  a  year,  and  again  observations 
were  begun  on  individuals,  who  for  various  reasons  were  not  again  available 
for  further  tests.  As  would  be  expected,  the  most  consistent  series  of  observa- 
tions has  been  obtained  upon  physicians,  their  friends,  and  medical  students. 

Table  2  gives  the  total  number  of  cases  included  in  this  list,  grouped  under 
*  Caulfeild:  Proc.  Royal  Society,  B.  vol.  Ixxxiv,  p.  390,  1911. 
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the  year  of  the  initial  observation  and  the  biological  classification.  It  is  no- 
ticeable that  with  increase  of  the  inhibitive  phenomenon  there  is  roughly  an 
increase  in  the  tuberculin  sensitiveness.  Four  cases  have  shov^n  variations 
which  we  consider  outside  the  error  of  the  technic.  Of  these,  No.  4  developed 
clinical  tuberculosis.  The  lesion  was  a  slight  one  of  the  right  apex,  and  ap- 
peared to  be  an  activation  of  a  former  infection.  The  diagnosis  was  agreed 
to  by  an  independent  worker  in  tuberculosis,  who  had  no  knowledge  of  the 
laboratory  findings.  This  case,  a  laboratory  "  Diener,"  made  excellent  progress 
without  entirely  giving  up  his  work  at  any  time.  He  was  alive  and  well  and 
performing  manual  labor  in  19 13.  Case  No.  17  is  the  only  one  of  the  four  show- 
ing variations  whose  findings  are  not  charted  in  Fig.  i.  This  was  not  done 
because  sufficient  time  had  not  elapsed  for  more  than  two  closely  spaced  blood 
examinations.  Case  No.  14,  the  only  instance  of  a  full  inhibitive  phenomenon 
not  subsequently  giving  a  variation,  is  a  physician  who  is  spending  most  of  his 
time  in  tuberculosis  work;  his  second  blood  test  was  between  I.i  and  I.2. 


TABLE  2 


Year  of  First 

No.  OF 
Case 

Result  of  First  Test-tube  Reaction 

Observation 

I.i 

I.. 

La 

Ind. 

Tuberculin  Sensitiveness 

1910-11 

1910-11 

1910-11 

1910-11 

1913 

1913 

1913 

1913 

1913 

1913 

1913 

1913 

1913 

1913 

1913 

1913 

1914 

1914 

1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

+  (V.) 
+ 

+ 

+  (V.) 
+  (V.) 

h 
h 
h 

+ 
+'(V.) 

+ 
+ 
+ 

+ 
+ 

+ 
+ 

+ 

16  X  16  mm. 
Variations  marked. 
Slight  variations. 
25  X  30. 

12x12. 

Negative. 

Negative. 

10x12. 

15  X  18. 

Negative. 

Negative.     (?) 

Variations. 

12  X  12.     (?) 

25  X  25. 

10x15. 

15x15. 

10  x  12.     (25  X  40) 
Negative. 

Totals  . . . 

2 

3 

3 

10 

Up  to  the  present  the  total  number  of  observations  made  on  the  above  is  53. 

The  letter  V.  means  that  subsequent  tests  showed  a  variation  of  more  than  one  degree  of 
the  nomenclature  (a  variation  of  one  degree  only  being  considered  within  the  range  of  experi- 
mental error).  Four  cases,  including  the  one  case  of  positive  clinical  tuberculosis,  have  shown 
variations,  i.  e.,  22  per  cent.  Case  No.  2  developed  tuberculosis  during  the  observations. 
Case  No.  17,  a  research  worker,  has  shown  slight  variations,  gave  complement  fixation  with  a 
bacillus  emulsion  antigen,  and  a  general  febrile  reaction  of  101°  with  0.2  mg.  O.  T.  given  sub- 
cutaneously. 
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In  Fig.  I  an  example  is  given  (Case  No.  i)  of  repeatedly  similar  results.  Case 
No.  3,  a  physician  working  in  tuberculosis,  has  only  had  two  blood  tests,  but  as 
far  as  they  are  concerned  the  variation  is  considered  as  easily  due  to  the  possible 
error  of  the  technic  or  interpretation.  The  rough  correlation  that  seems  to 
exist  between  a  high  inhibitive  reaction  and  marked  tuberculin  sensitiveness 
is  well  shown.  Case  No.  2,  already  previously  reported  in  191 1,  was  sus- 
pected of  clinical  tuberculosis,  although  the  actual  clinical  demonstration  was 
lacking.  In  this  case  a  very  marked  change  in  the  character  of  the  cutaneous 
reaction  was  noticeable  between  the  second  and  third  tests.  The  maximum 
intensity  was  reached  on  the  fourth  day  in  the  second  test,  and  on  the  beginning 
of  the  second  day  in  the  third  test;  the  fourth  test  was  also  more  rapid  in  its 
onset  than  the  second. 


Degree  of  blood  reaction 


Tuberculin  sensitiveness  in  mm 


Date 


5,1910     "^ 
6,1910 
10,1910 
3,1911 


3.1914 


^ft^it^iHt^^^J^lM 


O         C/1         O 


O       in       O       tn       O 


2,1911 


3,1914 


7,1913 


3,1914      — 


Fig.  1 


The  date  shows  only  the  month  and  the  year:  the  spacing  is  only  approximate  to  avoid 
unwieldiness. 

The  dotted  lines  of  the  tuberculin  reaction  signify  that  amount  of  halo  around  the  infil- 
tration. 

The  significance  of  the  rapid  onset  of  the  day  of  maximum  intensity  of  this  reaction  is 
referred  to  in  the  discussion  of  these  cases. 


Case  No.  1 2  remarked  before  the  second  blood  test  that  he  had  been  slightly 
troubled  with  his  knee;    a  clinical  examination  revealed  no  evidence  of  any 
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Degree  of  blood  reaction 


Tuberculin  sensitiveness  in  mm. 


►-       ►-       hO 


7,1913 
3,1914 


X'&   111       db  imt  *^nttfmi. 


12,1909 

5,1910 
p,1910 
7,1910 
11,1910 
1,1911 
3,1911 
4,1911 

3,1912 


Fig.  1  (Coiiliinied) 


character,  however.  The  tuberculin  test  was  performed  a  week  or  so  later. 
It  should  be  remarked  here  that  there  is  no  possible  chance  of  a  bias  on  the  part 
of  the  one  who  reads  the  end-results.  All  samples  of  blood  are  inactivated, 
have  their  hemolysin  extracted,  and  are  put  up  under  a  number. 

The  reason  why  the  cases  giving  variations  have  had  relatively  more  ob- 
servations made  on  them  is  because  once  a  variation  is  obtained  much  more 
endeavor  is  made  to  get  a  repetition.  Further,  as  this  represents  work  con- 
tinued over  a  long  period  of  time,  it  has  very  frequently  been  impossible  to  get 
these  cases  when  desired. 


B.  Results  Obtained  in  Cases  of  Definite  Exposure. — This  class  is  very  small 
in  number,  because  we  have  included  in  it  only  cases  for  whom  the  exposure 
has  been  very  definite,  and  where  there  was  no  evidence  whatever  of  a  clinical 
manifestation  of  tuberculosis.  It  does  not  include  the  cases  which  in  a  routine 
manner  are  collected  in  a  tuberculosis  clinic  when  any  one  in  the  household  is 
found  to  have  contracted  tuberculosis.  Sufficient  time  has  not  elapsed  to 
allow  us  to  check  this  material,  for  whom  the   exposure  generally  is  still 
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continuing.  Further,  no  case  fulfilling  the  conditions  outlined  has  been  in- 
cluded until  a  sufficient  period  of  time  has  successfully  elapsed,  so  that  one  is 
as  certain  as  possible  that  clinical  tuberculosis  has  not  resulted. 

Table  3  shows  the  blood  reactions  of  these  few  cases,  together  with  the 
amount  of  the  tuberculin  sensitiveness.  Three  cases  coming  in  the  I.i  column 
show  practically  negative  results.  In  Case  2  this  is  easily  explained  by  the 
duration  since  the  exposure.  In  Cases  5  and  7  this  cannot  be  the  explanation. 
We  feel  that  it  is,  however,  probably  due  to  the  long  duration  of  the  exposure. 
This  was  the  explanation  offered  by  one  of  us*  in  191 1  for  the  rarely  found 
negative  tuberculin  tests  obtained  in  undoubted  cases  with  a  slight  involve- 
ment and  good  prognosis. 


TABLE  3 

No.  OP  Case 

I.. 

I.I 

I.> 

Notes    regarding    the  duration  of  the  expo- 
sures, AND  TIME   SINCE   EXPOSURE  THAT  BLOOD   WAS 
EXAMINED. 

1 

20x30 

Ex-posed  for  about  a  year;  about  six  months 
after  the  exposure. 

2 

5x5 

Exposed  for  about  a  year;  fourteen  months 
after  the  exposure. 

3 

30x30 

Exposed  on  and  off  for  two  and  a  half  years: 
about  three  months  after  exposure. 

4 

n5xl5/ 
j  25x30} 

(See  note  below) 

5 

5x5 

Exposed  for  many  years;  one  month  after 
exposure. 

6 

30x40 

Exposed  for  about  six  months;   six  months 
after  exposure. 

7 

10x10 

Exposed  for  many  years;   six  months  after 
exposure. 

The  numbers  represent  the  millimeter  measurements  of  the  cutaneous  test.  Case  4 
gave  a  remarkably  clear-cut  result,  aged  twenty-two,  had  been  intimately  exposed  to  one  of 
the  opposite  sex;  previously  not  likely  to  have  had  any  exposure.  About  one  month  afterward 
patient  sought  medical  advice,  not  because  of  any  complaint,  but  because  he  only  then  learnt 
that  he  had  been  exposed  to  tuberculosis.  The  cutaneous  test  at  that  time  (June,  1913) 
measured  15  x  15  mm.;  in  August  a  full  inhibitive  reaction  was  obtained,  and  in  November, 
1913,  the  cutaneous  test  measured  25  x  30  mm. 


While  we  feel  that  seven  cases  are  not  sufficient  from  which  to  draw 
conclusions,  still  the  contrast  between  the  high  degree  of  the  inhibitive  phe- 
nomenon found  in  all  the  exposed  cases  is  in  marked  contrast  to  that  obtained 
in  the  clinical  normal  group.  This  is  even  more  marked  if  one  excludes  from 
the  clinical  normal  group  those  who  showed  no  variation  in  the  blood  or  tuber- 

•  Caulfeild  and  Beatty:  Jour,  of  Med.  Research,  1911,  vol.  xxiv,  No.  1,  pp.  110  and  116. 
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culin  tests,  or  who  were  exposed  to  tuberculosis,  as  were  the  physicians  work- 
ing extensively  with  that  disease. 

Thus  if  one  excludes  from  the  clinical  normal  group  those  whose  blood  and 
tuberculin  tests  showed  variations,  those  physicians  whose  work  brought  them 
in  constant  contact  with  cases,  and  the  one  case  in  which  tuberculosis  developed, 
it  leaves  all  the  remaining  examples  in  the  I3  or  indifferent  class.  Also  it  leaves 
all  the  undoubtedly  exposed  cases  and  those  doubtful  clinical  normals  at  one 
time  or  another  in  the  two  higher  grades  of  the  inhibitive  phenomenon.  In 
other  words,  the  two  tests  make  it  possible  to  take  from  the  clinical  normal 
class  certain  ones  which  give  the  same  findings  as  the  undoubtedly  exposed 
cases,  which  still  are  free  from  clinical  tuberculosis.  That  is,  these  clinical 
normals  were  exposed  and  received  their  tubercle  bacilli  implantations. 

C.  Results  Obtained  in  Cases  Giving  Doubtful  Evidence  of  Pulmonary  Tu- 
berculosis.— It  is  perhaps  as  well  here  to  make  some  observations  regarding  the 
clinical  classifications  adopted,  under  which  the  results  of  the  biological  findings 
are  shown.  It  is  always  a  difficult  thing — if  not  impossible — to  divide  patients 
into  tuberculous  and  non-tuberculous  groups,  and  this  is  especially  true  in  a 
busy  tuberculosis  clinic  of  a  general  hospital.  On  the  staff  of  such  a  clinic  there 
naturally  must  be  differences  in  skill  and  expertness  in  technic  and  interpreta- 
tion. In  view  of  these  conditions  it  was  felt  by  us  that  it  would  perhaps  be 
easier  and  less  influenced  by  subjective  error  to  form  this  list  (Table  4)  by  ex- 
cluding those  cases,  whom  the  one  or  two  physicians  who  examined  the  pa- 
tients felt  without  doubt  were  cases  of  tuberculosis;  and  by  further  excluding 
those  cases  which  had  already  been  discharged  from  the  clinic  as  non-tubercu- 
lous. These  restrictions  probably  resulted  in  the  inclusion  of  a  greater  per- 
centage of  the  tuberculosis  free  than  would  otherwise  have  resulted  had  further 
subdivision  been  adopted.  It  is  often  easier  to  make  a  diagnosis  than  to  ex- 
clude the  possibility.  The  only  laboratory  result  playing  a  part  in  the  classi- 
fication was  the  sputum  report.  These  cases  then  might  be  summed  up  by  the 
statement  that  they  included  those  in  whom  it  was  possible  that  other  patho- 
logic conditions  might  explain  the  symptoms  and  findings,  or  were  those  whom 
it  seemed  advisable  to  keep  under  observation  because  tuberculosis  at  the 
moment  could  not  be  excluded. 

On  these  cases,  the  tests  have  usually  been  of  value  only  when  their  repeti- 
tion showed  variations,  and  the  variation,  if  sufficiently  marked,  corresponded 
with  the  clinical  course.  This  involves  naturally  a  very  careful  consideration 
and  review  of  each  case.  Now,  as  deductions  drawn  by  any  particular  inter- 
preter must  to  a  certain  extent  be  biased,  the  proof  of  the  correctness  of  the 
basis  of  the  interpretation  must  rest  upon  a  large  number  of  cases.  It  would  be 
impossible  in  this  communication  to  detail  a  sufficient  number  of  cases  to  meet 
this  just  criticism,  nor  do  we  feel  that  at  present  sufficient  material  has  been 
worked  over.  Such  cases  as  these  in  tuberculosis  often  require  many  months 
to  furnish  the  proof  of  the  correctness  of  the  diagnosis.  No  more  than  one  or 
two  examples  will  be  given  to  indicate  the  basis  of  the  interpretation. 

The  following  cases  illustrate  the  aid  afforded  by  the  reactions.  They  are 
all,  as  already  outlined,  cases  in  whom  the  diagnosis  could  not  positively  be 
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made,  nor  could  tuberculosis  be  excluded.     The  classification,  of  course,  is 
based  upon  a  consideration  of  both  the  physical  findings  and  the  history. 

(i)  Hospital  No.  1433.  The  blood  reaction  on  December  11,  1913,  was  I.3, 
at  which  time  the  cutaneous  test  measured  15x15  mm.  On  April  i,  19 14, 
both  reactions  were  the  same,  but  in  the  meantime  the  patient  had  lost  the 
suggestive  symptoms.  Our  conclusion  was  that  some  other  pathologic  con- 
dition explained  the  clinical  complex  found  at  the  time  the  patient  first  pre- 
sented himself. 

(2)  Hospital  No.  782.  The  blood  reaction  on  December  20,  1913,  was  I.2, 
and  the  cutaneous  test  measured  30x30  mm.  On  April  i,  1914,  the  blood 
reaction  was  found  to  be  the  same,  and  although  the  cutaneous  test  was  over- 
looked, the  clinical  improvement  enabled  us  to  support  the  diagnosis  in  the 
same  manner  as  in  the  preceding  case. 

(3)  Hospital  No.  4124.  Between  August,  1913,  and  March,  1914,  four 
blood  tests  were  made.  All  varied  between  I.3  and  I.2.  Slight  variations  were 
obtained  in  the  cutaneous  tests.  The  clinical  picture  remained  stationary  or 
slightly  worse.  The  diagnosis  was  made  of  positive  tuberculosis.  Inciden- 
tally, in  support  of  this,  a  positive  complement  fixation  with  other  tuberculo- 
antigens  and  a  negative  Wassermann  were  obtained. 

(4)  Hospital  No.  4122.  Three  blood  tests  were  made  between  August, 
1913,  and  May,  1914,  and  two  cutaneous  tests.  The  blood  results  were  as 
follows:  Ind.  1. 3,  I.2.  The  cutaneous  tests  were  5x5  mm.  and  25  x  30  mm. 
Marked  clinical  improvement  took  place  during  this  period.  This  strength- 
ened the  opinion  that  the  patient  had  been  suffering  from  tuberculosis. 

(5)  From  August,  1913,  to  March,  1914,  three  blood  tests  were  made,  with 
the  following  results:  Fixation,  Ind.  and  I.2.  Clinically  increased  well-being 
helped  a  positive  diagnosis.  In  this  case  only  one  cutaneous  test  was  per- 
formed. The  clinical  picture  included  enlarged  abdominal  glands  (?),  and 
needed  an  exclusion  of  new-growths. 

Of  these  five  examples,  it  can  be  said  that  the  first  two  cases  gave  results 
which  might  be  duplicated  among  the  clinical  normals  (see  Table  2  and  Fig.  i); 
that  Case  4  is  very  similar  to  the  exposed  Case  No.  4  in  Table  3  and  Fig.  i,  and 
that  the  results,  both  biological  and  clinical,  in  Cases  3  and  5,  are  frequently 
encountered  among  the  definitely  tuberculous  (Fig.  2). 

It  so  happens  that  one  of  us  has  comparable  data  (Table  4)  obtained  on  30 
cases  resident  in  sanatoria.  In  but  few  of  these  did  the  writer  take  any  part 
in  the  clinical  classification.  Many  of  the  cases  had  been  resident  in  the  sana- 
toria for  long  periods  of  time,  and  had  experienced  the  benefit  of  the  change 
from  their  former  life  to  the  better  conditions  existing  in  the  sanatoria.  Most 
of  the  patients  were  at  a  free  sanatorium,  and  as  such  represent  a  weeding-out 
of  the  cases  of  tuberculosis  clinics  in  the  cities.  Further,  if  such  cases  were  re- 
garded as  doubtful  after  a  period  of  time  in  a  sanatorium,  they  were  likely  to 
be  those  who  had  the  power  to  improve  fairly  rapidly  when  given  a  better 
chance  than  that  afforded  by  former  circumstances.     There  is,  of  course,  the 
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possibility  that  some  of  them  were  tuberculosis  free  and  got  their  exposure  in 
the  sanatorium,  thus  explaining  the  biological  reactions.  The  contrast  between 
the  two  sets  of  results  is  marked. 


TABLE  4 


Data  Obtained  from  Tuberculosis  Clinic  in 

Data  Obtained  on  Cases  in  Sanatoria 

General  Hospital 

No.  of  Case 

Ii 

I> 

I> 

Ind. 

Fixa- 
tion 

No.  of  Case 

I. 

I> 

h 

Ind. 

1 

18.22 

1 

r    2 

26.25 

2 

"s. 

16' 

3 

Neg. 

r3 

25.30(50.50) 

4 

16.10 

4 

— 

5 

10.18 

5 

30.40 

6 

Neg. 

6 

12.15 

7 

10. 

10" 

7 

15.15 

8 

18. 

18" 

8 

30.30(50.50) 

r   9 

25. 30 

9 

18.18 

10 

Neg. 

10 

35.35 

11 

"10. 

10" 

11 

22.25 

rl2 

- 

_ 

12 

— 

r  13 

15.35 

13 

Neg. 

14 

1010 

•  • 

14 

18 

20  ' 

rl5 

10.  10 

15 

20.20 

rl6 

8.8 

r  16 

15.18 

17 

- 

_ 

17 

40.40 

18 

— 

18 

10.12 

19 

12.15 

19 

15.18 

r20 

5.10 

20 

40.60 

21 

— 

21 

20.25 

22 

"10. 

15' 

r22 

25.30 

23 

20.20 

r23 

30.35 

24 

Neg. 

r24 

20.25 

25 

12.15 

r25 

20.20(40.40) 

26 

10.10 

26 

25.28 

27 

25.25 

r27 

5.5 

28 

5.5 

28 

10.12 

29 

— 

r29 

10.12 

30 

— 

30 

— 

r31 

10.10 

r32 

12.15 

33 

18.50 

r34 

Respective 

35 

_ 

_ 

totals...            18 

3     13     14 

r36 

- 

20.22 

r37 

The  numbers  underneath  the  biological 

r38 

5.5 

columns,  which  indicate  the  results  of  the 

39 

30.30 

blood  test,  are  the  measurements  in  mm.  of 

r40 

5.5 

the  tuberculin  cutaneous  test.     A  distinct 

41 

8.8 

halo  to  the  cutaneous  test  is  indicated  by  the 

42 

— 

numbers  in  parentheses. 

r  43 

5.5 

When  the  blood  test  could  not  definitely 

r44 

15.15 

be  put  in  either  of  two  classifications,  the 

mpa<;iirpmpnt«  nf    thp  tiihprriilin  rpnrtinn  arp 

put  in  both  columns  to  indicate  this. 

Respective 

The  letter  r  opposite  the  case  number 

totals.     13  4     12     2 

6      2    2    2            means  that  repeated  observations  have  been 

made. 
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D.  Results  Obtained  Upon  Cases  of  Definite  Pulmonary  Tuberculosis. — It 
has  been  difficult  to  choose,  from  the  various  biological  cur\-es  which  have 
been  obtained  in  this  class,  the  few  which  would  best  illustrate  the  wide  va- 
riety, their  clinical  correlation,  and  at  the  same  time  show  the  restrictions  which 
must  be  remembered  in  a  combined  clinical  and  biological  interpretation. 

Degree  of  blood  reaction  Tuberculin  sensitiveness  in  mm. 


/ 


y 


Date 

5,1913 

8,1913 

1,1914 

4,1914 


Fig.  2 

In  Case  1 138  the  initial  observation  was  made  during  pregnancy;  as  previously  the  patient 
had  been  rapidly  retrogressing,  a  Caesarean  section  was  under  consideration.  On  account  of 
the  biological  finding  no  interference  was  made  and  the  case  went  to  labor  in  November, 
1913,  with  marked  improvement.  The  slight  drop  subsequently  may  be  the  error  of  technic. 
The  patient  has  remained  in  the  better  condition.  Case  M.,  a  far-advanced  involvement  of 
both  lungs,  was  running  high  fever  at  the  time  of  the  initial  observations.  Clinical  improve- 
ment after  the  second  observation  was  marked,  locally  and  symptomatically.  About  the  time 
of  the  fourth  observation  acute  tuberculous  laryngitis  set  in,  which  is  apparently  slowly  im- 
proving. Case  H.  C,  after  returning  from  a  sanatorium  to  work  had  an  outbreak  while  not 
under  observation  in  1912.  Since  then  he  has  done  a  full  day's  work  in  an  office,  with  the  one 
exception  when  he  had  a  slight  outbreak  beginning  about  November,  1913,  at  which  time 
tubercle  bacilli  were  again  obtained  in  the  sputum.  Is  well  and  working  at  the  present  time. 
The  change  in  the  tuberculin  sensitiveness  before  the  outbreak  is  interesting. 

The  principal  facts  seem  to  be  as  follows: 

(c)  Increase  of  the  inhibitive  reactions  precedes  or  accompanies  favorable 
clinical  progress;  this  is  more  marked  the  earlier  the  lesion,  and  seems  more 
definite  the  more  marked  the  tuberculin  sensitiveness  (or  in  a  few  cases  the 
greater  the  tuberculin  tolerance).     Several  instances  of  this  are  given  in  Fig.  2. 
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(b)  Marked  fixation,  when  sustained,  is  found  in  an  entirely  different  type 
of  case,  which  is  nearly  always  febrile  (Fig.  3). 


Degree  of  blood  reaction 


?   Date 

11,1910 

11,1910 

12,1910 

1,1911 

1,1911 

2,1911 


Tuberculin  sensitiveness  in  mm. 


H-      ^*      KJ       bj       Oj       Cm 


L 


/ 


4,1910 
4,1910 
4,1910 
5,1910 
5,1910 
6,1910 
11,1910 
11,1910 
4,1911 


Fig.  3 


These  three  cases  represented  in  the  beginning  diilerent  amounts  of  anatomical  involve- 
ment. All  showed  marked  and  rapid  outbreaks  of  fever  and  retrogression  from  periods  of 
comparative  well-being.  These  outbreaks  seemed  to  correspond  with  the  blood  results  as 
accurately  as  the  frequency  of  the  tests  allowed  one  to  judge.  Case  H.  F.  J.,  acutely  ill  with 
temperature  during  part  of  1910,  improved  considerably  at  the  time  the  blood  gave  slight  in- 
hibitive  reactions.  Later,  after  a  very  marked  retrogression  during  the  summer  of  1911,  at 
which  time  the  prognosis  was  apparently  hopeless,  a  most  dramatic  recovery  was  made  both 
focally  and  symptomatically.  Unfortunately,  tests  could  not  be  made  at  this  time,  so  that  it 
is  only  conjecture  that  he  would  have  given  a  full  inhibitive  reaction,  but  consistent  with 
daily  findings  with  such  a  clinical  picture. 


(c)  Sudden  loss  of  inhibitive  reaction  or  the  development  of  fixation  seems 
always  to  be  accompanied  by  a  clinical  outbreak. 

It  is  difficult  to  present  percentage  results  regarding  the  correlation  of  these 
biological  curves  (specific  to  the  tuberculous  infection)  with  clinical  variations, 
for  such  reasons  as  the  difficulties  of  absolute  diagnosis,  the  possible  role  of 
secondary  infections,  or  any  complication  which  makes  the  estimation  of  what 
is  due  solely  to  the  tubercle  bacillus  an  opinion  rather  than  a  fact.  In  certain 
far-advanced  cases  of  ultimately  hopeless  prognosis  we  have  obtained  various 
degrees  of  the  inhibitive  phenomenon.  Many  of  these  cases  have  survived 
months  longer  than  was  at  first  deemed  likely,  or  were  apparently  carried  off 
by  some  complication.  In  none  of  these  cases  has  the  tuberculin  sensitiveness 
been  marked.  However,  nearly,  if  not  all,  the  cases  whose  blood  has  been 
examined  a  short  time  before  death  have  given  the  indifferent  reaction. 

E.  Results  Upon  Other  Forms  of  Tuberculous  Infection. — Beyond  a  number 
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of  cases  of  gland  involvement,  few  observations  have  been  made  on  the  re- 
maining t\pes  of  tuberculous  infection,  sinus,  bone,  etc.  Only  one  of  the  cases 
of  tuberculous  glands  has  given  a  complement  fixation  result;  all  the  others 
have  shown  various  degrees  of  the  inhibitive  phenomenon.  There  has  been 
only  one  case  of  supposed  tuberculosis  of  the  peritoneum.  This  case  was  pro- 
nounced undoubtedly  one  of  tuberculosis,  even  at  the  time  of  operation.  From 
the  degree  of  tuberculin  sensitiveness  and  the  extent  of  the  inhibitive  phenom- 
enon, in  consideration  with  the  acuteness  of  the  case,  we  did  not  consider  that 
tuberculosis  could  be  the  cause  of  the  clinical  picture.  Inoculation  of  a  guinea- 
pig  with  the  peritoneal  exudate  failed  to  cause  tuberculosis.  Shortly  after  the 
operation  the  autopsy  revealed  extensive  carcinoma.  A  circular  fibrosis  in  the 
intestinal  wall,  noticed  at  the  time  of  the  operation,  was  the  chief  cause  for  the 
surgical  diagnosis;  the  postmortem  revealed  the  lesions  of  healed  tuberculosis. 

SUMMARY 

The  facts  as  presented  seem  to  give  strong  support  to  the  following  state- 
ments: 

1.  An  initial  tuberculous  implantation,  where  successfully  resisted,  produces 
a  marked  ability  of  the  serum  to  react  ^sath  an  alcohol-ether  extract  of  tubercle 
bacilli,  as  is  shown  by  loss  of  the  power  of  the  antigen-serum  mLxture  to  adsorb 
complement,  in  contrast  to  this  ability  of  a  comparable  antigen-salt  mixture. 

2.  A  reactivation  or  a  reimplantation,  when  successfully  resisted,  results 
in  an  increase  of  the  ability  of  the  serum  to  react  with  antigen,  but  may  not  in 
all  cases  increase  the  tuberculin  sensitiveness,  which  indeed  in  a  few  cases 
seems  to  be  so  slight  that  a  negative  von  Pirquet  skin  test  results  with  10  c.c. 
of  50  per  cent,  old  tuberculin. 

3.  Whatever  phenomenon  the  reaction  may  represent,  its  estimation  under 
certain  restrictions  is  of  practical  value  for  certain  cases  in  diagnosis,  for  others 
in  prognosis,  and  in  both  it  becomes  an  aid  in  treatment. 


TUBERCULIN   TREATMENT    BASED    UPON    CLINICAL 
AND  BIOLOGICAL  DATA 

By  Alfred  H.  Caulfeild,  M.B.,  and  F.  S.  Minns,  M.B. 

TOEONTO,  OnT. 


The  method  is  based  upon  the  data  presented  in  the  preceding  paper,  and 
the  administration  is  made  in  a  manner  to  encourage  the  diflFerent  biological 
combinations,  which  have  been  found  to  correspond,  in  the  non-treated  cases, 
with  clinical  improvement. 

The  principles  underlying  the  selection  of  cases  and  the  method  of  ad- 
ministration might  be  gathered  together  as  follows: 

(a)  To  improving  (or  stationary)  cases,  where  the  blood  test  shows  a  full 
inhibitive  reaction,  tuberculin  is  given  in  extremely  small  doses,  with  little  or 
no  increase,  at  about  seven-day  intervals,  in  all  cases  showing  marked  tubercu- 
lin sensitiveness;  to  all  cases  showing  a  tendency  to  tuberculin  tolerance  it  is 
given  in  increasing  amounts  twice  weekly.  Occasionally  this  selection  will 
include  cases  with  fever.  The  tentative  theory  is  that  tuberculin  sensitiveness 
may  be  maintained  or  increased,  which,  together  with  the  inhibitive  reaction, 
is  one  favorable  biological  combination,  and  by  the  second  method  tolerance 
may  be  aided,  which  with  the  inhibitive  reaction  is  also  a  favorable  biological 
condition. 

(b)  Cases  whose  blood  shows  complement  fixation  (to  the  alcohol-ether 
antigen)  are  never  given  tuberculin  while  this  phenomenon  remains. 

(c)  Certain  cases  whose  blood  test  gives  an  indifferent  result  or  merely  a 
trace  of  the  inhibitive  phenomenon,  present  insufficient  data  for  an  exact  se- 
lection of  either  method.  Either  method  may  be  used  according  to  one's 
judgment  of  which  combination  would  likely  develop  under  improvement. 
Further,  as  many  of  these  biological  results  may  be  found  with  different  clinical 
pictures,  it  is  often  not  only  a  question  of  what  method,  but  also  whether 
tuberculin  should  be  given.     In  our  opinion  usually  it  should  not. 

(d)  It  has  been  found  by  practical  experience  that  those  showing  the  second 
combination  under  heading  (a)  stand  with  benefit  slight  general  reactions. 
For  the  second  method  we  have  used  Koch's  old  tuberculin  for  the  first  bacillen 
emulsion. 

(e)  It  will  frequently  be  found  that  cases  giving  the  combinations  under 
heading  (c)  do  not  do  as  well  as  might  be  expected.  In  these  cases  we  think 
we  have  a  direct  indication  for  autogenous  vaccines. 

Although  this  method  of  tuberculin  administration  (and  vaccine  therapy) 
has  been  used  by  us  with  a  great  number  of  cases  for  several  years,  there  seems 
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to  be  no  way  in  which  a  statistical  study  can  justly  be  made.  That  is,  wc  have 
on  untreated  cases  no  comparable  data,  in  which  other  circumstances  incident 
to  the  welfare  of  the  patient  were  sufficiently  under  control  to  give  the  statis- 
tical result  a  real  value.  Indeed,  such  a  study  of  the  results  of  any  treatment 
for  tuberculosis  is  almost  necessarily  confined  to  sanatoria,  in  which  the  full 
control  of  all  the  circumstances  must  be  very  ideal,  and  the  numbers  of  each 
group  large.  Further,  it  does  not  seem  logical  to  us  to  draw  conclusions  from 
results  obtained  after  the  patients  have  left  the  strict  conditions  necessary  for 
proper  comparison.  To  draw  up  statistical  results  based  upon  the  condition 
of  patients  after  they  have  passed  from  full  control  introduces  an  unknown 
factor  large  enough  to  offset  the  value  of  the  comparison. 

In  fact,  pubUcations  either  for  or  against  tuberculin  administration  base 
their  conclusions,  especially  if  extreme,  on  an  opinion  for  or  against  rather  than 
upon  any  convnncing  statistics.  Under  our  circumstances  we  prefer  to  state 
that  we  favor  tuberculin  in  selected  cases.  Further,  we  feel  that  the  above 
method  is  based  upon  both  laboratory  data  and  clinical  judgment,  that  it  gives 
a  means  of  excluding  cases,  of  selecting  cases  for  either  of  two  methods,  and 
still  allows  considerable  individualism. 

This  method  of  selecting  the  case  and  the  manner  in  which  the  tuberculin 
is  to  be  administered  is  in  use  at  the  Tuberculosis  Clinic  at  the  Toronto  General 
Hospital  for  all  cases,  irrespective  of  the  type  or  location  of  the  lesion.  It  is 
hoped  in  this  way  to  determine  if  it  can  practically  be  applied  where  often 
different  physicians  have  to  continue  the  treatment. 


A  STUDY  OF  TUBERCULOUS  LESIONS  IN  INFANTS  AND 

YOUNG  CHILDREN,  BASED  ON  POSTMORTEM 

EXAMINATIONS 

By  Martha  Wollstein,  M.D.,  and  Frederick  H.  Bartlett,  M.D. 

New  York  City 


From  July  i,  1908,  until  April  i,  1914,  a  period  of  almost  six  years,  1320 
autopsies  were  performed  at  the  Babies'  Hospital  of  the  city  of  New  York. 
Among  them  178,  or  13.5  per  cent.,  showed  tuberculous  lesions,  a  proportion 
slightly  lower  than  Lubarsch  found  among  747  children  up  to  the  age  of  five 
years.  Lubarsch's  examinations  extended  over  a  period  of  five  and  one-half 
years,  and  he  found  128  cases  of  tuberculosis,  or  17  per  cent.  An  earlier  study^ 
of  the  Babies'  Hospital  material  showed  16.4  per  cent,  tuberculous  cases  among 
1 13 1  autopsies.  The  contrast  with  adiilt  percentages  is  very  striking,  whether 
we  accept  Lubarsch's  figures,  69.2  per  cent.,  or  those  of  Naegeli,^  93.1  per 
cent.,  as  the  average. 

'     In  age  the  cases  included  in  our  study  varied  from  two  and  one-half  months 
to  five  years: 


134 

162 

under 

under 

2 

3 

years 

j^ears 

73 
under 
lyear 


23  under  6  months 

61  between  1  and  2  years 


2  were 

under  3 

months  of  age 

21     ' 

from 

3  to 

6 

II         <i    ( 

50     ' 

6  " 

12 

11         <<     < 

36     ' 

12  " 

18 

II         «    1 

25     ' 

18  " 

24 

"         "    ' 

28     ' 

2  " 

3 

years     "    ' 

16     ' 

3  " 

5 

II        <(    1 

There  was  no  instance  of  congenital  tuberculosis  in  this  series,  which  divides 
itself  into  two  main  groups,  according  as  to  whether  the  lesions  in  the  lungs  and 
tracheobronchial  lymph-nodes  were  the  predominating  feature,  or  whether  the 
lesions  in  the  intestinal  tract  and  mesenteric  nodes  were  more  marked.  These 
two  main  groups  may  be  subdivided  as  follows: 

I.  Pulmonary  group: 

1.  Tuberculous  lesions  limited  to  the  lungs  and  bronchial  lymph-nodes. 

2.  Tuberculous  lesions  limited  to  the  bronchial  lymph-nodes. 

3.  Tuberculous  lesions  involving  the  bronchial  lymph-nodes  and  one 

other  organ: 

(a)  pia  mater. 

(b)  fingers. 

4.  Tuberculous  lesions  involving  the  lungs  and  bronchial  lymph-nodes 

as  the  most  advanced  lesion  of  a  more  or  less  generalized  tubercu- 
losis. 
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II.  Intestinal  group: 

1.  Tuberculous  lesions  limited  to  the  mesenteric  lymph-nodes. 

2.  Tuberculous  lesions  limited  to  the  intestine  and  the  mesenteric  and 

cervical  lymph-nodes. 

3.  Tuberculous  lesions  involving  the  intestines  and  mesenteric  nodes  as 

the  oldest  lesion  of  a  more  or  less  generalized  infection. 

/.  Pulmonary  Group  (i). — It  is  rather  interesting  that  not  one  of  these 
young  children  came  to  autopsy  with  tuberculous  lesions  limited  to  the  lungs, 
either  in  the  acute  or  in  the  healing  stage.  The  complete  absence  of  such  a 
case  is  evidence  of  the  tendency  of  tuberculosis  to  become  generalized  quickly 
in  young  subjects,  rather  than  to  remain  localized  and  heal.  Tuberculosis  is 
a  progressive  and  not  a  stationary  process  in  infants. 

In  two  children  the  tuberculous  lesions  were  limited  to  the  lungs  and  bron- 
chial lymph-nodes.  One  was  a  four-months'-old  girl,  the  other  a  boy  of  three 
years.  Both  were  admitted  during  the  month  of  August  for  gastro-intestinal 
disturbance.  Neither  gave  any  family  history  of  tuberculosis.  In  the  older 
child  a  von  Pirquet  skin  test  gave  a  negative  result,  probably  because  the  child 
was  practically  moribund  at  the  time  the  test  was  made.  At  the  autopsy  the 
unsuspected  tuberculous  lesions  were  found,  limited  in  the  boy  to  a  small  area 
of  cheesy  pneumonia  with  beginning  softening  in  the  left  lower  lobe,  and  cheesy 
degeneration  of  several  bronchial  lymph-nodes  on  the  left  side.  The  younger 
child  had  two  cheesy  areas,  one  cm.  in  diameter,  in  the  right  apex,  with  a  group 
of  miliary  tubercles  in  the  adjacent  lung  substance  and  cheesy  areas  in  most  of 
the  tracheobronchial  lymph-nodes  on  the  right  side.  These  two  cases  demon- 
strate the  lowered  resistance  of  the  young  infant  and  of  the  older  child  with 
even  a  limited  tuberculous  lesion  to  an  attack  of  gastro-intestinal  disturbance. 

I  (2).  In  five  instances  the  tuberculous  lesion  was  found  to  be  limited  to  the 
bronchial  hnnph-nodes.  Only  one  node  was  involved  in  three  cases,  while  two 
and  three  nodes  contained  cheesy  tubercles  in  the  other  two  cases.  These 
children  were  between  seventeen  and  twenty-seven  months  old  (2  were  seven- 
teen, 2  were  eighteen,  i  was  twenty-seven  months);  that  is,  they  were  nos 
young  infants — additional  evidence  that  a  localized  or  limited  tuberculosis  it 
very  rare  in  early  infancy,  the  tendency  at  that  age  being  to  rapid  generaliza- 
tion of  the  infection.  The  lesion  was  an  active  one  in  every  case,  consisting  of 
tubercles  with  cheesy  degeneration  of  the  greater  portion  of  the  nodes  involved, 
accompanied  in  only  one  instance  by  a  small  calcareous  area  within  the  cheesy 
mass.  There  was  no  evidence  of  encapsulation  of  the  tuberculous  lesion  in  any 
one  of  the  affected  glands,  which  were  on  the  right  side  three  times,  on  the  left 
side  once,  and  at  the  bifurcation  of  the  trachea  once.  The  calcareous  nodule 
was  found  in  the  oldest  child  of  this  group,  a  boy  of  twenty-seven  months,  who 
had  undergone  an  operation  for  empyema  four  months  before  admission  to  the 
hospital,  where  he  remained  two  weeks  with  chronic  pneumonia  and  an  un- 
healed empyema.  Two  of  the  children  died  of  lobar  pneumonia,  having  given 
a  positive  von  Pirquet  skin  test,  which  was  explained  at  the  autopsy  by  the 
tuberculous  lymph-nodes.  One  child  died  of  embryoma  of  the  kidney,  and  the 
cheesy  lymph-node  at  the  right  lung  root  had  not  been  suspected  during  life. 
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The  fifth  case  was  that  of  a  little  girl  who  died  of  bronchopneumonia  after  ac- 
quiring esophageal  stenosis  by  drinking  strong  lye  solution.  Tuberculosis  had 
not  been  suspected  in  her  case. 

I  (3,  a).  Tuberculous  meningitis  is,  in  the  majority  of  cases,  in  our  ex- 
perience, the  terminal  lesion  in  a  generalized  tuberculous  infection;  or,  in 
other  words,  tuberculous  meningitis  in  infants  and  young  children  is  usually 
accompanied  by  tuberculosis  of  most  other  organs  in  the  body.  An  exception 
to  this  rule  in  the  present  series  was  that  of  a  twenty-seven-months'-old  child 
who  was  admitted  with  the  symptoms  of  tuberculous  meningitis.  Tubercle 
bacilli  were  found  in  the  cerebrospinal  fluid,  and  the  von  Pirquet  skin  test  was 
positive.  At  the  autopsy  tubercles  were  found  in  the  pia  mater,  and  the  only 
other  tuberculosis  in  the  body  was  that  in  two  lymph-nodes  at  the  bifurcation 
of  the  trachea. 

I  (3,  i).  One  other  child,  twenty  months  old,  had  but  one  other  tuberculous 
focus  besides  that  in  the  bronchial  lymph-nodes.  In  this  case  several  fingers 
were  the  seat  of  a  dactylitis,  apparently  tuberculous.  But  since  incision  for 
closer  examination  was  forbidden  at  the  autopsy,  positive  proof  of  the  nature  of 
the  process  causing  enlargement  of  the  fingers  is  lacking.  A  positive  von  Pir- 
quet skin  test  was  obtained  in  this  child  during  life. 

I  (4).  As  examples  of  pulmonary  tuberculosis  with  beginning  generaliza- 
tion through  the  blood-stream,  we  have  an  eighteen-months'-old  child  in  which 
there  was  tuberculosis  of  the  lungs,  lymph-nodes,  and  spleen,  and  another  in 
which  tubercles  were  found  in  the  liver,  spleen,  and  pia  mater  in  addition  to  the 
lungs.  The  presence  of  recent  tuberculous  ulcers  in  the  intestines  in  a  boy 
eighteen  months  old  with  an  older  infection  in  the  lungs  and  tracheobronchial 
glands  suggested  infection  of  the  intestine  through  swallowing  of  tubercle- 
bacilli-laden  sputum  rather  than  blood  generalization. 

By  far  the  greater  number  of  cases  in  this  series  fall  into  the  group  of  pul- 
monary infection  with  markedly  generalized  tuberculosis  by  w^ay  of  the  blood. 
Thus,  134  of  our  178  cases,  or  75  per  cent.,  were  of  this  kind,  the  lesions  in  the 
lungs  and  bronchial  lymph-nodes  being  older  than  those  in  any  other  organ  in- 
volved. In  only  14  of  our  cases  were  the  lungs  free  from  tuberculosis.  There 
were  72  cases  with  the  most  advanced  focus  in  the  right  lung,  44  in  the  left  lung, 
and  18  times  the  lesions  in  both  lungs  were  of  equal  age.  In  40  cases  the  pul- 
monary lesion  was  one  of  miliary  tubercles  only,  without  any  sign  of  cheesy 
degeneration. 

Calcareous  degeneration  was  found  in  the  lungs  only  five  times.  Twice  it 
was  limited  to  one  small  nodule  in  the  left  apex,  twice  to  the  right  apex,  and  in 
one  instance  two  small  calcareous  areas,  not  more  than  0.5  cm.  in  diameter, 
were  present  in  the  left  upper  lobe.  Only  2  of  these  5  cases  were  less  than  two 
years  old,  the  youngest  nine  months  and  the  oldest  twenty-seven  months. 

In  the  lymph-nodes  calcareous  degeneration  of  a  tuberculous  focus  is  rather 
more  common  than  it  is  in  the  lungs,  having  been  found  in  13  cases  in  infants 
from  seven  months  to  three  years  of  age.  Only  2  were  under  a  year,  4  were  be- 
tween one  and  two  years,  and  7  were  over  two  years.  In  1 2  cases  the  bronchial 
lymph-nodes  were  the  seat  of  a  small  calcareous  lesion,  in  i  a  mesenteric  lymph- 
node  alone  was  affected,  and  in  3  cases  both  bronchial  and  mesenteric  nodes  were 
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involved.  In  8  cases  but  i  node  was  affected;  in  5  instances  2  to  5  nodes  con- 
tained small  calcareous  areas.  Not  once,  however,  was  the  tuberculous  lesion 
entirely  calcihed  nor  encapsulated.  The  absence  of  calcareous  degeneration 
from  the  tuberculous  lesions  of  young  infants  is  apparent;  its  rarity  in  children 
from  seven  to  twelve  months  of  age  is  also  plain,  and  finallv  its  increasing  fre- 
quency during  the  second  and  third  years  must  be  noted. 

Pulmonary  cavitation  was  present  in  43  children  coming  to  autopsy    the 
location  of  the  cavity  varying  as  follows:  ' 


16  in  the  right  upper  lobe. 
14  in  the  left  upper  lobe.  .  . 
1 1  in  the  right  lower  lobe .  . 

6  in  the  left  lower  lobe .  .  . 

4  in  the  right  middle  lobe . 


31  in  the  right  lung. 
20  in  the  left  lung. 


Slx  children  had  cavities  in  2  lobes,  i  child  had  cavities  in  3  lobes,  and  3 
children  had  several  small  cavities  in  the  same  lobe.  The  cavities  varied  from 
0.5  to  3  cm.  in  diameter,  and  were  the  result  of  softening  of  an  area  of  cheesy 
degeneration.  Many  of  them  communicated  with  a  bronchus,  and  the  walls 
were  always  ragged,  irregular,  with  blood-vessels  sometimes  present  in  them  or 
rarely,  crossmg  the  cavity.  The  contents  of  the  cavitv  were  usually  cheesy' 
sometunes  grumous  in  character,  but  pulmonary  hemorrhages,  probably  be- 
cause of  the  small  size  of  the  vessels  present,  are  unknown  in  young  children 
Twenty  of  the  cases  ^^1th  cavities  were  less  than  a  year  old,  the  youngest  being 
three  and  three-fourth  months,  our  obser^-ations  thus  confirming  the  well- 
known  fact  that  cheesy  degeneration  in  the  lungs  of  these  young  children 
takes  place  early  and  extends  rapidly. 

The  more  frequent  involvement  of  the  right  lung  is  in  keeping  with  the  ex- 
perience of  other  observers,  and  depends  upon  the  mechanical  fact  that  the 
right  main  bronchus  is  shorter  and  straighter  than  the  left. 

//.  Intestinal  Group.— It  must  be  noted  that  no  case  with  tuberculosis  of 
the  intestmes  alone,  nor  of  the  intestines  and  mesenteric  glands  alone,  appeared 
in  this  series.  But  one  case  presented  cheesy  tubercles  in  one  mesenteric 
lymph-node,  without  any  other  tuberculous  focus  of  the  body.  He  was  two 
years  and  ten  months  old,  with  no  family  histor>'  of  tuberculosis,  and  entered 
the  hospital  for  bronchopneumonia,  of  which  he  died.  He  had  given  a  positive 
reaction  to  a  von  Pirquet  skin  test.  That  his  tuberculous  infection  occurred 
through  the  digestive  tract  can  scarcely  be  doubted. 

In  one  case,  nine  months  old,  the  mesenteric  and  cerxical  nodes  were  equally 
large  and  cheesy,  while  one  deep  cervical  node  contained  a  calcareous  area- 
one  tuberculous  ulcer  was  found  in  the  jejunum. 

Whether  the  tubercle  bacilli  localized  first  in  the  intestines  or  in  the  lymph- 
nodes  remains  unsettled  and  is  rather  immaterial,  the  point  of  the  case  being 
that  tuberculous  infection  followed  deglutition  and  not  inhalation.  In  view  of 
the  calcification  of  the  lesion  in  one  cervical  lymph-node,  it  would  seem  fair 
to  assume  that  the  lesion  in  this  lymph-node  was  the  oldest  of  the  three. 

In  two  other  cases  the  cervical  lymph-nodes  showed  as  old  a  tuberculous 
locus  as  that  found  in  the  mesenteric  nodes  and  intestines,  while  the  liver  and 
spleen  and  lungs  contained  but  few  young,  miliary  tubercles.     The  bacilli 
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evidently  were  ingested  in  both  these  cases,  and  the  cervical  glands  were  in- 
fected at  the  same  time  as  the  mesenteric  nodes. 

Thirteen  other  cases  presented  the  oldest  lesion  in  the  mesenteric  lymph- 
nodes,  whence  more  or  less  completely  generalized  infection  occurred.  One 
child  of  two  years,  besides  cheesy  tubercles  in  several  mesenteric  glands,  had 
miliary  tubercles  in  the  liver,  peritoneum,  and  pia  mater.  The  hematogenous 
mode  of  infection  from  the  mesenteric  lesion  is  evident,  in  contrast  to  the  case 
of  meningitis  cited  on  p.  210;  the  involvement  of  the  pia  mater  before  that  of  the 
lungs  and  spleen  is  noteworthy  in  both  cases.  Six  of  the  13  cases  in  which  the 
mesenteric  glands  contained  the  oldest  lesion  were  accompanied  by  tuberculous 
peritonitis.  With  one  exception,  a  child  of  seven  months,  all  the  cases  of  perito- 
nitis occurred  in  children  twenty-one  months  to  four  years  of  age.  Of  all  the 
17  cases  in  which  tuberculous  infection  resulted  from  deglutition  and  not  from 

5  months 2 

7  months 1 

9  months 2 

10  months 1 

inhalation,  6  were  less  than  a  year  old  as  shown  by  the  tabulation  given  above; 
4  were  between  one  and  two  years,  5  were  between  two  and  three  years,  and  2 
were  over  three  years  of  age.  The  majority  of  these  cases  are  beyond  the 
nursing  stage. 

There  were  only  14  cases  in  which  the  lungs  were  not  involved.  Of  these,  2 
were  less  than  a  year  old  (the  youngest  being  eight  months) ;  5  were  between 
the  ages  of  one  and  two  years;  7  were  over  two  years  old. 

These  14  cases  include  5  in  which  the  bronchial  lymph-nodes  alone  were 
affected;  i  with  lesions  of  the  bronchial  lymph-node  and  pia  mater;  i  with 
lesions  of  the  bronchial  lymph-nodes  and  fingers;  i  in  which  the  mesenteric 
glands  alone  were  involved;  2  in  which  the  tuberculous  lesions  were  limited 
to  the  bronchial  glands,  liver,  spleen,  and  pia  mater;  i  in  which  the  mesenteric 
glands,  peritoneum,  liver,  and  pia  mater  were  affected;  i  involving  the  mesen- 
teric glands,  intestines,  spleen,  and  cervical  glands;  i  involving  the  mesenteric 
glands,  liver,  spleen,  kidneys,  bronchial  glands,  and  pia  mater;  and  one  with 
lesions  in  the  mesenteric  glands,  liver,  spleen,  intestines,  peritoneum,  and 
bronchial  glands. 

These  14  cases  are  equally  divided  from  the  standpoint  of  infection  by  in- 
halation and  by  deglutition;  7  of  them  are  cases  in  which  the  lesions  were 
limited  to  the  bronchial  glands  (or  with  the  pia  mater  and  fingers) ;  and  the 
other  7  are  deglutition  cases,  in  which  the  primary  lesions  were  found  either  in 
the  mesenteric  glands  or  in  the  intestines,  with  or  without  tuberculous  peri- 
tonitis. 

In  the  entire  series  of  178  cases  there  were  only  9  in  which  the  bronchial 
lymph-nodes  contained  no  evidence  of  tuberculosis.  In  3  of  these  the  lungs  were 
also  free.  In  the  remaining  6  there  were  tuberculous  lesions  in  the  lungs,  but 
the  primary  focus  was  in  the  gastro-intestinal  tract.  The  youngest  of  these 
children  was  five  and  three-fourth  months  old;  the  oldest,  three  years. 

The  mesenteric  lymph-nodes,  on  the  other  hand,  were  the  seat  of  a  tubercu- 
losis in  only  113  of  the  178  cases.    They  showed  a  lesion  less  advanced  than 
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that  in  the  bronchial  lymph-nodes  in  84  instances;  a  lesion  in  the  same  stage  of 
development  in  12;  and  older  than  the  bronchial  gland  lesion  in  17,  in  9  of 
which  the  bronchial  glands  were  not  involved  at  all,  while  the  mesenteric  nodes 
contained  cheesy  tubercles.  There  were  only  4  instances  of  calcareous  areas  in 
mesenteric  nodes,  compared  with  1 2  in  the  bronchial  nodes.  In  only  17  of  these 
178  cases  were  the  mesenteric  gland  lesions  the  most  advanced  in  the  body, 
without  intestinal  lesions  in  4.  The  greater  frequency  of  bronchial  than  of 
mesenteric  gland  involvement  is  apparent. 

Meningitis  occurred  in  68  of  these  children,  or  38  per  cent.  The  youngest 
case  of  tuberculous  meningitis  was  two  and  one-half  months  old,  and  9  were  less 
than  si.x  months  of  age;  19  were  between  sLx  and  twelve  months,  making  28 
infants  under  one  year  who  died  of  tuberculous  meningitis,  or  38  per  cent,  of 
tuberculous  cases  of  that  age  in  this  series.  During  the  second  year  of  life 
there  were  22  cases  of  tuberculous  cases  equally  divided  between  the  first  and 
second  half  of  that  year,  or  36  per  cent,  of  the  children  between  one  and  two 
years  old  having  tuberculosis  developed  meningitis.  In  the  third  year  there 
were  39  per  cent,  of  meningitis  cases,  and  in  the  fourth  year,  27  per  cent. 
During  the  first  six  months  the  percentage  was  as  high  as  during  the  third  year. 

In  one  case  meningococci  were  found  in  the  cerebrospinal  fluid,  and  the 
tubercles  were  found  only  at  autopsy,  the  purulent  condition  of  the  fluid  and 
the  presence  of  meningococci  having  dominated  the  clinical  picture,  so  that  a 
tuberculous  complication  was  not  considered. 

In  another  case  tubercle  bacilli  and  influenza  bacilli  were  both  present  in 
the  fluid,  and  at  postmortem  examination  a  purulent  exudate  was  found  over 
the  cortex  of  both  hemispheres,  with  tubercles  in  the  pia  over  the  cortex  and 
base. 

Solitary  tubercles  in  the  cerebral  hemispheres  were  present  in  two  cases, 
one  of  which  had  a  cheesy  mass  in  the  right  occipital  lobe,  another  in  the  right 
frontal  lobe,  and  a  third  in  the  cerebellum.  These  tubercles  measured  i  to  1.5 
cm.  in  diameter,  and  in  consequence  the  lesion  in  the  brain  was  as  extensive 
as  that  in  the  lungs. 

It  is  interesting  to  note  that  our  series  comprises  two  infants  of  two  and  one- 
half  months  of  age.  In  one  of  these  the  mother  was  tuberculous,  and  the  child 
died  of  tuberculous  meningitis,  showing  at  autopsy  a  very  generalized  infection 
and  cheesy  pneumonia  in  one  lung. 

In  the  other  case  the  father  was  dying  of  pulmonary  tuberculosis  at  the 
time  of  the  child's  admission.  Autopsy  on  this  infant  showed  tubercles  in  the 
lungs,  liver,  spleen,  kidneys,  intestines,  and  mesenteric  and  bronchial  lymph- 
nodes.  SLx  cases  were  three  months  of  age,  and  of  these  three  died  of  tubercu- 
lous meningitis.  In  one  the  tuberculous  infection  followed  circumcision,  and 
the  inguinal  lymph-nodes  w^ere  large  and  cheesy.  In  the  other  two  young  in- 
fants the  primary  lesion  was  in  the  lung  and  was  accompanied  by  generalized 
infection.  The  myocardium  contained  one  or  two  tubercles  in  two  of  the  six 
infants  three  months  old,  while  in  the  entire  series  of  178  cases  the  heart 
muscle  was  involved  only  10  times.  This  further  proves  the  tendency  to 
generalization  of  infection  in  these  young  infants. 

The  largest  number  of  our  cases  were  of  inhalation  origin,  as  the  large 
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percentage  of  marked  pulmonary  lesions  shows.  The  presence  of  tuberculous 
lesions  in  the  bronchial  lymph-nodes  in  7  cases  in  which  the  lungs  were  free  from 
tuberculosis  seems  to  show  that  it  is  possible  for  the  tubercle  bacillus  to  pass 
through  the  lungs  without  localizing  there. 

The  inhalation  origin  of  the  majority  of  cases  of  tuberculosis  in  children 
corresponds  with  the  findings  of  A.  Ghon,'*  who  analyzed  184  cases  and  found  the 
primary  lesion  in  the  lung  in  all  but  14.  However,  his  cases  comprise  children 
up  to  the  age  of  fourteen  years,  and  he  does  not  state  what  percentage  of  them 
were  less  than  three  years  old.  Therefore,  our  results  are  not  really  com- 
parable. 

It  seems  to  us  that  Ghon  is  stretching  a  point  in  his  discussion  of  the  14 
cases  without  pulmonary  tuberculosis  when  he  says  that  while  he  was  unable 
to  find  a  pulmonary  lesion  in  7,  he  prefers  to  consider  that  he  overlooked  it, 
rather  than  to  assume  that  it  was  not  there.  We  prefer  to  look  upon  similar 
cases  in  our  series  as  primary  localization  in  the  bronchial  glands,  the  tubercle 
bacillus  having  passed  through  the  lung  without  localizing  there.  We  must 
agree  with  Ghon's  final  conclusion  that  in  children  the  primary  infection  of  the 
lung  is  the  usual  mode  of  infection,  for  90  per  cent,  of  our  cases  were  of  this  type. 
These  cases  show — 

(i)  The  marked  tendency  to  rapid  and  general  dissemination  of  the 
tubercle  bacillus  throughout  the  body  in  young  infants. 

(2)  The  comparative  frequency  of  tuberculous  meningitis  in  cases  under  six 
months  of  age. 

(3)  The  infrequency  of  primary  infection  through  the  intestinal  tract, 
especially  in  young  infants. 

(4)  The  large  percentage  of  cases  of  pulmonary  infection,  90  per  cent,  being 
of  inhalation  origin. 

(5)  The  complete  absence  of  any  healed  tuberculous  lesion  in  the  entire 
series  and  the  comparative  rarity  of  calcified  areas  in  children  under  three 
years  of  age, 
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SOME  NEW  FEATURES  OF  INTEREST  ABOUT  THE  PUL- 
MONARY CIRCULATION  AND  THE  FATE  THEREIN 
OF  INTRAVENOUSLY  INTRODUCED  FATS* 
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The  pulmonary  circulation  has  been  receiving  increased  attention  during 
the  last  few  years  at  the  hands  of  the  investigators  in  physiology. 

It  is  surprising  that  so  important  a  system  should  have  been  comparatively 
neglected  for  so  long  a  period.  It  has  rather  been  taken  for  granted  that  the 
more  easily  conducted  studies  of  the  greater  circulation  are  applicable  in  their 
results  to  the  pulmonary  circulation.     This  we  have  learned  is  not  true. 

The  studies  of  Tigerstedt,^  Starling  and  Fuhner,^  and  Patterson,^  for  in- 
stance, have  shown  that  the  difference  of  the  pressure  in  the  pulmonary  artery 
and  that  in  the  aorta  amounts  to  approximately  75  mm.  Hg.  The  relation  of 
the  aortic  and  pulmonary  pressure  is  about  6.6  to  i,  or  100  mm.  Hg  to  15  mm. 
Hg.  If  the  pressure  in  the  aortic  system  be  raised  to  175  mm.  Hg,  it  raises  the 
pulmonary  pressure  to  only  24  mm.  Hg  in  dogs  and  rabbits. 

In  one  experiment  of  Fuhner  and  Starling  the  raising  of  the  pressure  in  the 
aortic  circulation  from  80  to  126  mm.  Hg  caused  no  corresponding  rise  in  the 
pulmonary  artery. 

In  Bradford  and  Dean's^  experiment  an  increase  in  the  aortic  pressure  from 
72  to  230  mm.  brought  about  no  appreciable  rise  in  the  pulmonary  pressure. 

In  general  it  may  be  said  at  this  time  that  the  relation  between  the  pressures 
in  the  systemic  and  pulmonary  circulation  is  not  a  constant  one,  and  the  pul- 
monary circulation  in  regard  to  pressure  and  probably  other  mechanical  factors 
is  an  independent  system.  It  is  probably  true,  however,  that  any  prolonged 
increase  in  pressure  in  the  aortic  system  eventually  has  some  influence  on  the 
pressure  in  the  pulmonary  system. 

Wiggers  found  that  the  variations  in  the  length  of  the  heart  cycle  cause 
very  little  change  in  the  pulmonary  pressure.^  The  mechanical  action  of 
respiratory  movements  contributed  approximately  32  to  40  per  cent,  of  the 
height  of  the  maximal  pressure,  and  10  to  25  per  cent,  of  the  depth  of  the  mini- 
mal pressure,  to  which  the  vessels  of  the  pulmonary  system  are  exposed. 

Further  research  work  (Plumier,^  Evans,^  Barbour,^  and  Starling,^  in  con- 
nection with  the  pulmonary  circulation  would  indicate  that  some  of  the  sub- 
stances poured  into  the  inferior  vena  cava  have  a  very  definite  influence  on  the 
work  which  goes  on  in  the  pulmonary  circulation;    for  instance,  it  has  been 
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conclusively  shown  that  certain  substances  extracted  from  the  suprarenal 
capsules,  the  secretion  of  which  joins  the  right  heart  and  eventually  the  pul- 
monary stream  along  with  the  renal  vein  contents,  have  a  definite  power  of 
contracting  the  pulmonary  artery  and  of  raising  the  blood-pressure  in  the  pul- 
monary stream. 

It  is  interesting  in  this  connection,  if  confirmed,  that  adrenalin  causes  re- 
laxation of  the  bronchiole  and  bronchial  muscles.^"  This  would  indicate  that 
the  same  drug  which  causes  contraction  of  the  pulmonary  artery  also  causes 
relaxation  of  another  muscle  system  traveling  the  same  route  with  it  in  the 
bronchioles. 

Wood,^^  Macht,^^  and  a  number  of  other  observers  call  attention  to  the  in- 
fluence of  drugs,  especially  of  nitrites,  on  the  pulmonary  system.  Nitrites 
cause  a  constriction  of  the  excised  surviving  pulmonary  artery  and  an  increase 
in  the  blood-pressure  of  the  pulmonary  system. 

As  a  further  evidence  of  the  influence  of  substances  contributed  to  the  inferior 
cava  which  have  a  direct  action  upon  the  pulmonary  system  there  is  the  ob- 
servation of  Patterson  and  Starling^^  of  the  influence  of  pancreatic  extract  and 
of  adrenal  extract  in  increasing  the  utilization  of  sugar  in  the  isolated  heart- 
lung  preparation. 

One  of  the  great  quandaries  of  experimental  research  work  has  been  the  fate 
of  neutral  fats  in  the  pulmonary  circulation.  After  leaving  the  thoracic  duct 
they  disappear  as  neutral  fats  some  place  between  the  right  and  left  heart. 
They  evidently  form  some  combination  which  makes  them  unrecognizable  as 
fat  before  they  reach  the  aorta.  There  exists  some  mechanism  which  main- 
tains a  percentage  of  recognizable  fat  in  the  blood-stream  at  about  i  per  cent., 
although  as  high  as  0.25  gram  of  fat  a  minute  may  be  poured  into  the  blood- 
stream.^* 

Of  all  the  fat  taken  with  the  food,  probably  60  per  cent,  reaches  the  pul- 
monary stream  by  way  of  the  lacteals,  the  thoracic  duct,  and  the  right  heart. ^^ 

In  connection  with  this  there  is  the  interesting  observation  of  Bradley^^  that 
the  lungs  in  the  two  experiments  which  he  did  contained  more  lipase  than  any 
other  organ  save  the  liver.  This  opens  the  suggestion  that  there  may  be  in  the 
lungs  some  enzyme  which  has  to  do  with  this  reconstruction  of  fat  in  the  pul- 
monary stream. 

In  a  former  paper  we  suggested  the  possibility  that  these  fatty  substances 
might  be  driven  by  virtue  of  their  light  specific  gravity  as  compared  with  the 
blood-serum  in  certain  definite  courses  in  the  blood-stream,  and  that  the  dis- 
tribution caused  by  this  lighter  specific  gravity  might  possibly  have  some  in- 
fluence on  disease  processes  in  the  lung.  In  this  connection  we  mentioned  also 
the  upright  position  of  man  as  compared  with  other  animals  as  possibly  having 
some  bearing.  In  order  to  see  if  any  such  condition  existed  during  life  we  car- 
ried out  the  following  experiments  on  the  fate  of  intravenously  introduced  fat 
into  the  pulmonary  blood-stream. 

Not  being  equipped  to  carry  out  these  experiments  on  any  of  the  larger 
animals,  we  have  confined  our  experiments  to  rabbits.  This  of  necessity  made 
the  test  a  very  severe  one,  because  of  the  small  size  of  the  animal  and  the  con- 
sequent small  distance  over  which  in  any  given  time  the  law  of  gravity  could 
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operate.  However,  if  it  could  be  shown  that  there  was  a  constant  tendency 
for  intravenously  introduced  fats  to  have  their  distribution  influenced  in  the 
lungs,  it  would  be  fair  to  suspect  that  in  the  larger  animals  with  larger  vessels 
and  much  slower  pulse-rate  the  tendency  found  in  the  smaller  animal  would  be 
much  exaggerated. 

We  chose  olive  oil  because  of  its  high  content  of  free  oleic  acid  and  low 
specific  gravity.  This  free  oleic  acid  amounts  in  commercial  varieties  to  about 
6  per  cent.  This  content  of  free  fatty  acid  probably  has  some  marked  influence 
in  stimulating  absorption  of  the  fat. 

The  technic  of  the  preparation  of  the  fat  was  as  follows: 

A  few  grains  of  the  Sudan  III  was  rubbed  up  with  rabbits'  bile,  which  dis- 
solves it  readily.^^  Olive  oil  was  then  rubbed  up  in  a  mortar  with  this  solution 
of  the  stain,  and  the  whole  precipitated  in  a  comparatively  slow  centrifuge. 
This  gave  a  beautifully  clear,  red,  stained  oil.  This  stained  oil  was  then  drawn 
up  into  a  tuberculin  syringe.  A  fine  tuberculin  needle  screwed  onto  the  syringe 
after  fiUing.  The  syringe  was  then  held  under  hot  water  to  raise  the  tempera- 
ture of  the  oil  to  approximately  38°  or  39°  C,  after  which  the  warm  oil  was  in- 
jected very  slowly  into  the  ear  vein  of  the  animal.  Two  minutes  were  taken 
for  the  injection  of  0.25  c.c.  of  the  oil  into  the  chosen  ear  vein. 

The  oil  was  injected  into  the  ear  veins  of  rabbits  suspended  by  the  hind 
legs;  into  rabbits  suspended  by  the  opposite  ear  to  that  used;  into  rabbits  held 
lying  upon  the  left  side;  and  rabbits  held  lying  on  the  right  side. 

In  the  rabbit  there  are  two  superior  caval  veins — a  right  one,  draining  the 
right  ear  vein,  which  enters  the  ventral  surface  of  the  right  auricle,  and  the  left 
caval  vein,  which  drains  the  left  ear  vein,  passing  afterward  into  the  dorsal  sur- 
face of  the  right  auricle. 

The  pulmonary'  artery  in  the  rabbit  rises  from  the  ventral  side  of  the  heart. 
It  passes  directly  dorsalward  for  three-quarters  of  an  inch  in  a  curved  course, 
to  divide  behind  the  aorta  in  the  right  and  left  pulmonary  artery.  Beyond  the 
point  of  division  each  pulmonary  artery  passes  backward  and  upward  on  a 
slightly  elevated  grade  to  end  as  a  parent  stream  about  the  middle  of  the  caudal 
lobe  of  the  lung.  As  this  parent  stream  passes  backward  three  main  branches 
leave  it,  one  passing  downward  and  forward  to  the  front  lobe  on  either  side,  and 
one  branch  passing  outward  and  slightly  downward  to  the  middle  lobe,  and  one 
passing  downward  and  backward  to  dependent  parts  of  the  caudal  lobe. 

Before  going  into  a  description  of  the  course  taken  by  the  fat  introduced  into 
the  ear  vein,  it  will  be  remembered  that  it  goes  directly  from  the  ear  to  the  right 
heart,  and  out  by  the  pulmonary  artery,  to  be  distributed  in  the  first  capillary 
system  in  the  lung  tissue. 

In  none  of  the  animals  was  it  possible  to  detect  fat  in  any  of  the  organs  save 
the  lungs.  We  did  not  carry  out  the  careful  technic  of  Mendel  and  Daniels^^  of 
extracting  the  fat,  but  have  utilized  up  to  date  only  the  macroscopic  e\adence. 
The  absence  of  fat  from  the  other  organs  of  the  animal  was  true  whether  the 
animal  was  killed  immediately  or  left  for  twelve  days  after  the  injection  of  the 
stained  fat. 

We  do  not  know  just  what  explanation  to  offer  for  this  filtering  out  of  the 
stained  fat  from  the  pulmonary  stream  and  the  complete  retention  of  it  in  the 
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lungs.  It  is  possible  that  it  may  be  a  purely  mechanical  matter  of  retention  in 
the  middle  size  capillaries.  This,  however,  would  seem  not  altogether  tenable 
when  one  considers  the  constant  distribution  which  this  fat  takes  in  all  lobes  of 
the  lung  when  the  animal  is  on  all  fours. 

Another  explanation  might  be  sought  in  a  certain  affinity  existing  between 
the  endothelial  cells  of  the  pulmonary  vessels  and  fatty  substances  floating  in 
the  blood-stream.  This  seems  to  us  a  very  reasonable  one  when  we  take  into 
consideration  the  affinity  which  exists  apparently  between  the  endothelial 
cells  of  the  liver  and  stained  fat,  as  shown  by  the  studies  of  Bowman,  Winter- 
nitz,  and  Evans^^  on  the  introduction  of  stained  fat  and  tubercle  bacilli  into  the 
portal  circulation. 

We  have  in  a  former  paper  called  attention  to  a  similar  very  striking 
phenomenon  observed  in  nearly  all  rabbits  in  which  tubercle  bacilli  are  intro- 
duced into  the  ear  veins.  In  these  animals  nearly  all  the  tubercle  bacilli  (very 
often  apparently  all  of  them)  are  filtered  out  in  the  pulmonary  stream  and  all 
the  resulting  tuberculosis  is  in  the  lungs,  very  little  passing  over  into  the  spleen 
and  kidneys. 

The  work  of  Bowman,  Winternitz  and  Evans,^^  and  of  Haythorn^"  suggests 
an  explanation  of  this  in  the  possibility  of  the  existence  of  an  affinity  between 
the  endothelial  cells  of  certain  organs  and  the  fatty  substances. 

The  results  of  the  injections  of  the  stained  oil  into  rabbits'  ears  were  not 
constant,  but  we  think  the  inconstancy  of  distribution  was  wholly  due  to  the 
temperature  at  which  the  oil  was  introduced  and  the  rapidity  with  which  it 
left  the  syringe.  If  the  oil  was  warmed  to  about  38°  C.  and  slowly  introduced 
so  that  each  drop  as  it  left  the  syringe  was  not  more  than  a  millimeter  in  di- 
ameter, then  the  distribution  in  the  lungs  was  uniform  and  constant  for  the 
different  positions.  It  is  possible  to  emit  such  a  small  drop  because  of  the  con- 
stant flow  of  the  blood  past  the  point  of  the  needle  as  it  lies  in  the  vein,  and  the 
least  drop  as  it  appears  is  rapidly  carried  away  in  the  stream.  If  the  ear  of  the 
rabbit  be  held  between  the  operator  and  the  light  and  the  ear  kept  moist,  it  is 
very  easy  to  see  each  drop  as  it  is  carried  away  from  the  needle-point,  and  it  is 
possible  to  have  the  drops  of  approximately  the  same  small  size  and  to  time 
them  to  as  many  drops  per  minute  as  the  operator  desires. 

At  times  it  is  found  that  the  fat  passed  in  rather  large  quantities  to  one  part 
of  the  lungs  and  produced  there  in  ten  to  twelve  hours  an  early  inflammatory 
dilatation  of  the  vessels  around  it.  This,  however,  was  not  a  very  frequent 
occurrence,  and  we  think  was  due  to  the  temperature  of  the  oil  at  the  time  of 
introduction.     The  usual  result  was  a  uniform  distribution  of  the  stained  fat. 

DISTRIBUTION  OF  FAT 

With  the  animal  on  all  fours,  the  main  part  of  the  fat  was  retained  in  the 
dorsal  surface  of  the  caudal  lobe  along  the  upper  curved  ridge  of  this  lobe,  but 
ran  over  also  to  the  medial  side  of  the  lung.  More  oil  in  every  instance  passed 
to  the  right  than  to  the  left  lung.  Extending  from  this  dorsal  area  the  fat  is 
distributed  around  the  margins  of  this  lobe  in  a  band  of  stained  fat  about  one- 
eighth  inch  wide,  shading  off  to  the  periphery  and  central  portions  of  the  lung. 
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From  this  band  there  run  out  fine  radiations  within  the  vessels  to  the  very  edge 
of  the  thin  periphery  of  the  lobe.  There  are  also  radiations  running  from  this 
band  toward  the  central  portion  of  the  lobe;  these  radiations  are  in  some  in- 
stances wide  pyramidal  bands,  one-quarter  inch  in  length. 

There  is  usually  a  central  part  of  the  lobe  comparatively  free  from  fat,  but 
this  is  not  constant. 

On  the  caudal  surface  of  the  caudal  lobe  there  is  always  present  the  peri- 
pheral band  from  which  radiations  pass  outward  to  the  periphery  and  inward 
toward  the  central  portion  of  the  lobe.  The  outer  margin  of  this  band  is  about 
one-sixteenth  of  an  inch  from  the  actual  peripheral  edge  of  the  lobe. 

MIDDLE  LOBE 

Much  less  stained  fat  goes  to  the  middle  lobe;  more  goes  to  the  right  middle 
lobe  than  to  the  left.  The  stained  fat  is  deposited  in  a  band  around  the  peri- 
phery of  the  lobe,  similar  to  that  described  for  the  caudal  lobe.  This  band  is 
denser  at  the  dorsal  part  of  the  lobe  and  grows  fainter  as  the  ventral  portion  is 
reached.    The  central  portion  of  the  lobe  is  free  from  stained  fat. 

ANTERIOR  LOBE 

In  the  anterior  lobe  on  both  sides  the  distribution  of  the  stained  fat  is  in  a 
similar  band  to  the  other  two  lobes;  more  dense  at  the  dorsal  surface,  growing 
much  fainter  at  the  central  portion  of  the  lobe. 

When  the  animal  was  suspended  by  its  hind  legs  during  the  injection  of  the 
fat,  the  chief  difference  was  that  the  fat  was  concentrated  much  more  in  the 
caudal  lobe,  and  especially  in  the  caudal  end  and  diaphragmatic  surface  of  the 
caudal  lobe. 

The  distribution  in  the  other  lobes  was  similar  to  that  described  for  the 
animal  on  all  fours. 

When  the  rabbit  was  suspended  by  one  ear  and  the  oil  injected  into  the 
opposite  ear  vein,  there  was  no  change  from  the  normal  distribution  of  the  oil. 
This  one  would  expect  from  the  anatomy  of  the  rabbit's  pulmonary  circulation, 
as  very  little  change  is  made  in  the  relation  of  the  various  parts  of  the  strearn 
to  each  other  by  the  change  in  position  from  all  fours  to  suspension  by  the 
right  ear. 

ANIMAL  LYING  ON  EITHER  SIDE 

By  referring  to  the  pulmonary  stream  of  the  rabbit,  it  will  be  seen  that  when 
the  rabbit  lies  on  either  side,  the  right  or  the  left,  the  greatest  amount  of  di- 
vergence of  any  two  vessels  is  obtained  by  the  difference  in  level  between  the 
vessel  going  to  the  down  lung,  i.  e.,  that  on  the  side  on  which  the  rabbit  is  lying 
and  the  vessel  going  to  the  upper  lung.  In  this  way  about  three-quarters  of  an 
mch  difference  in  terminal  elevation  is  obtained.  No  change,  however,  in  the 
distribution  of  the  fat  injected  into  either  ear  vein  is  obtained  by  virtue  of  a 
position  on  either  side,  for  on  whatever  side  the  rabbit  lies,  the  injected  fat 
always  goes  in  largest  quantities  to  the  right  lung.  We  have  lately  been  able 
to  prove  that  this  is  true  of  tubercle  bacilli  introduced  into  the  ear  vein  with 
the  rabbit  lying  on  either  side  for  the  majority  of  the  tubercle  bacilli  in  thin 
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emulsion  always  goes  to  the  right  lung  more  than  to  the  left.    What  explana- 
tion to  offer  of  this  we  are  unprepared  to  say. 

In  a  series  of  animals  in  which  artificial  pneumothorax  was  first  performed 
on  one  side  with  the  animal  spread  out  on  its  ventral  surface,  all  the  fat  save  a 
very  little  at  the  hilus  of  the  collapsed  lung  went  into  the  functionating  lung. 
The  distribution  of  fat  in  the  functionating  lung  in  the  pneumothorax  animals 
was  similar  to  that  described  for  the  animal  on  all  fours. 

PERSISTENCE  OF  FAT  IN  THE  LUNG 

One  of  the  most  remarkable  conditions  in  this  study  was  the  persistence  of 
the  stain  in  the  lung  without  its  appearance  in  any  other  part  of  the  body. 

This  stain  was  found  to  be  present  in  the  lung  as  long  as  twelve  days  after 
the  injection  of  the  fat,  and  it  was  very  easy  even  at  this  time  to  demonstrate 
the  same  distribution,  macroscopically,  that  has  been  described  in  the  animal 
on  all  fours.     The  microscopic  study  of  these  lungs  has  not  yet  been  carried  out. 

CONCLUSIONS 

Olive  oil  stained  with  Sudan  III,  introduced  into  the  ear  vein  of  rabbits, 
is  all  retained  in  the  pulmonary  circulation. 

The  evidence  of  this  retention  could  be  found  in  the  lungs  as  long  as  twelve 
days  after  the  introduction. 

No  matter  in  what  position  the  rabbit  is  lying  or  held,  more  stained  fat 
always  goes  to  the  right  lung  than  to  the  left  lung. 

By  suspending  the  animal  by  its  hind  legs  during  the  introduction  of  the 
stained  fat  a  larger  percentage  of  the  fat  can  be  driven  to  the  caudal  lobe  and 
to  the  diaphragmatic  surface  of  the  caudal  lobe  than  to  the  other  lobes  of  the 
lung. 

By  producing  artificial  pneumothorax  on  one  side  the  fat  can  be  sent  to 
and  retained  in  the  lung  of  the  opposite  side. 
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AN  ATTEMPT  TO  IMMUNIZE  CALVES  AGAINST  TU- 
BERCULOSIS BY  FEEDING  THE  MILK  OF 
VACCINATED  COWS 

By  W.  L.  Moss,  M.D. 

Baltimore,  Md. 


The  question  of  the  transmission  of  immunity  from  parents  to  offspring — 
paternal  transmission,  maternal  transmission,  placental  transmission,  and 
transmission  through  milk — has  long  occupied  investigators,  and  there  is  an 
extensive  literature  on  the  subject.  Experiments  have  been  made  on  human 
beings,  horses,  cows,  goats,  dogs,  cats,  rabbits,  guinea-pigs,  mice,  and  fowls. 
In  the  greater  number  of  the  experiments  antitoxic  immunity  has  been  in- 
vestigated as  more  exact  quantitative  experiments  are  possible  with  this  form 
of  immunity,  but  the  work  has  not  been  confined  to  any  one  line,  and  there 
have  been  many  experiments  reported  on  the  transmission  of  agglutinins, 
lysins,  precipitins,  and  other  immune  bodies.  While  there  are  some  discordant 
results  in  the  literature,  it  may  be  accepted  as  proved  that  an  efficient  immunity 
may  be  established  against  a  number  of  infectious  and  toxic  agents,  that  in 
the  case  of  most  of  these,  immune  bodies  can  be  demonstrated  in  the  blood; 
that  these  immune  bodies  may  also  appear  in  the  milk;  that  from  the  milk 
they  may  be  absorbed  in  the  alimentary  canal  of  the  nursling,  and  appear  in 
the  blood  of  the  latter,  where  they  exert  a  definite  protective  influence. 

I  shall  make  no  attempt  to  give  a  complete  review  of  the  literature,  but 
quote  only  a  few  authors  in  support  of  the  above  statement.  Ehrlich  ^  showed 
that  immunity  against  abrin  in  mice  could  be  transmitted  through  the  milk  to 
the  young.  He  concluded  that  the  immunity  thus  transmitted  was  passive, 
that  it  increased  with  the  time  of  nursing,  and  lasted  two  or  three  months. 
Ehrlich  and  Huebner^  were  able  to  show  the  transmission  of  immunity  against 
tetanus  in  pigs  and  mice  from  mothers  to  nurslings. 

Widal  and  Sicard^  found  that  typhoid  agglutinin  as  well  as  the  antitoxins 
of  ricin,  abrin,  and  tetanus  may  be  transferred  in  mice  by  the  milk  of  immune 
mothers  to  their  young.  Similar  experiments  with  cats  and  guinea-pigs  gave 
negative  results. 

Felice  La  Torre^  made  observations  on  17  mothers  who  nursed  17  children. 
The  ages  of  the  children  ranged  from  one  to  twenty-four  months.  The  mothers 
all  received  diphtheria  antitoxin  after  the  birth  of  the  children,  five  receiving 
three  subcutaneous  injections  of  3000  units,  a  total  of  9000  units  each,  and  the 
remainder,  three  injections  of  6000  units,  a  total  of  18,000  units  each.  The 
blood-serum  of  the  children  was  examined  before  the  mothers  received  antitoxin 
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and  again  three  days  after  the  last  injection.  In  every  case,  regardless  of  age, 
a  transference  of  the  specific  antibodies  to  the  blood  of  the  children  could  be 
demonstrated,  but  in  such  small  quantities  that  the  author  did  not  consider 
this  method  of  value  either  for  prophylactic  or  curative  purposes. 

Romer  and  Much'^  showed  that  tetanus  antitoxin  injected  subcutaneously  in 
cows  was  capable  of  being  transmitted  by  means  of  the  milk  to  young  calves, 
and  could  be  demonstrated  in  the  blood  of  the  latter. 

Much^  demonstrated  the  transmission  of  tetanus  antitoxin  by  means  of  the 
milk  from  human  mothers  to  their  infants. 

Hamburger^  injected  tetanus  antitoxin  into  a  rabbit  three  hours  after  giv- 
ing birth  to  young,  and  could  demonstrate  antitoxin  in  the  rabbit's  milk  and 
subsequently  in  the  blood  of  the  young  rabbits  fed  on  this  milk. 

Hamburger*  repeated  some  of  Ehrlich's  experiments,  and  was  able  to  con- 
fer a  high  grade  of  immunity  to  young  mice  against  ricin  by  causing  them  to 
nurse  immune  foster-mothers. 

Romer^  demonstrated  the  transmission,  through  the  milk,  of  tetanus  anti- 
toxin from  a  mare  to  her  colt.  The  mare  was  immunized  twenty-five  days 
after  the  birth  of  the  colt. 

That  an  active  immunity  against  tuberculosis  may  be  established  in  cattle 
has  been  proved  by  Pearson  and  Gilliland,^°  von  Behring,  Theobald  Smith, ^^ 
and  others. 

As  early  as  1903  von  Behring^^'  ^^  suggested  the  possibility  of  conferring 
a  passive  immunity  against  tuberculosis  on  infants  by  feeding  them  the  milk 
of  vaccinated  cows. 

I  have  not  been  able  to  find  in  the  literature  the  report  of  any  experiments 
which  seem  adequate  to  decide  this  question.  In  a  personal  communication 
dated  February  3,  1908,  from  Dr.  Leonard  Pearson  to  Dr.  J.  H.  Knox,  Jr., 
which  was  kindly  placed  in  my  hands  by  Dr.  Knox,  I  find  the  following  state- 
ments: 

"Von  Behring  has  claimed  that  the  milk  of  cows  immunized  to  tuberculosis 
carries  immune  bodies  which  are  absorbed  without  change  by  those  fed  upon 
such  milk,  with  the  result  that  resistance  to  tuberculosis  is  increased.  I  do 
not  know  of  any  experiments  on  a  sufficiently  large  scale  to  throw  important 
light  on  this  subject.  So  far  as  I  am  aware,  von  Behring  has  not  published  the 
experiments  upon  which  his  conclusion  is  based. 

"We  have  made,  at  the  Laboratory  of  the  State  Livestock  Sanitary  Board, 
a  few  experiments  which  consisted  in  feeding  a  set  of  swine  on  the  milk  of  im- 
munized cows  and  another  set  of  swine  on  the  milk  of  untreated  cows.  Sub- 
sequently both  sets  of  swine  were  exposed  equally  to  tuberculosis  by  feeding 
cultures.  The  exposure,  as  measured  by  its  effects,  was  rather  slight,  but  still 
there  was  a  difference  in  the  two  sets  of  swine,  as  shown  by  postmortem  ex- 
amination. In  one  lot  there  were  lesions  of  tuberculosis  in  the  mesenteric 
lymphatic  glands,  while  no  lesions  were  found  in  the  swine  that  had  received 
the  milk  of  immune  cows.  We  have  intended  for  some  time  to  repeat  this  ex- 
periment, but  have  not  yet  been  able  to  do  so." 

In  view  of  the  importance  of  the  question  the  experiments  which  form  the 
basis  of  this  report  were  undertaken. 
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Object. — To  determine  if  calves  can  be  immunized  against  tuberculosis  by 
feeding  the  milk  of  vaccinated  cows. 

Method  to  be  Employed. — Six  calves  of  approximately  the  same  age,  weight, 
and  breed,  to  be  selected  from  healthy,  non- vaccinated  cows.  Three  of  these 
calves  to  be  fed  from  birth  with  the  fresh  mixed  milk  of  several  vaccinated 
cows.  The  three  remaining  calves  to  be  fed  during  the  same  period  with  an 
equal  amount  of  fresh  mixed  milk  from  non-vaccinated  cows,  proved  by  the 
tuberculin  test  to  be  free  from  tuberculosis.  At  the  end  of  several  months  all 
six  calves  to  be  inoculated  with  a  minimum  dose,  lethal  for  normal  calves,  of 
bovine  tubercle  bacilli.  The  feeding  of  all  calves  to  be  continued  as  previously 
until  the  termination  of  the  experiment.  At  the  conclusion  of  the  experiment 
all  calves  to  be  autopsied  and  the  lesions  present  compared. 

The  general  plan  of  procedure  outlined  above  was  followed  in  two  separate 
series  of  experiments.  The  second  series  was  undertaken  after  the  completion 
of  the  first,  and  with  certain  modifications  that  will  be  indicated. 

Selection  of  Calves. — The  calves  used  in  any  one  series  of  experiments  were 
of  the  same  breed,  within  a  few  days  of  the  same  age,  and,  at  the  beginning  of 
the  experiment,  w^ere  of  approximately  the  same  weight.  It  was,  of  course, 
necessary  to  exclude,  as  far  as  possible,  the  use  of  calves  already  infected  with 
tuberculosis.  To  accomplish  this  the  calves  were  obtained  from  a  herd  in 
which  no  tuberculosis  was  known  to  exist,  and  their  dams  were  tuberculin- 
tested  shortly  after  the  calves  were  dropped.  In  no  case  was  a  positive  re- 
action obtained. 

The  Vaccinated  Cows. — The  vaccinated  cows  furnishing  milk  for  the  first 
series  of  calves  were  immunized  as  heifers  about  eighteen  months  before  the 
feeding  experiments  were  started.  Their  treatment  consisted  in  four  intra- 
venous injections  of  a  suspension  of  living  tubercle  bacilli  of  the  human  type. 
The  suspension  used  was  made  in  salt  solution,  was  freed  from  clumps  by 
centrifugalization,  and  was  approximately  of  the  density  of  a  twenty-four-hour 
broth  culture  of  Bacillus  typhosus.  The  first  dose  consisted  of  i  c.c.  of  this 
suspension.  The  second  dose  of  2}^  c.c,  the  third  dose  of  4  c.c,  and  the 
fourth  dose  of  6  c.c.  The  interval  between  doses  was  about  three  weeks.  For 
the  second  series  of  experiments  an  attempt  was  made  to  hyperimmunize  the 
vaccinated  cows;  a  series  of  10  vaccinations  were  given,  beginning  March  7, 
1909,  and  ending  May  12,  1910.  Injections  were  made  intravenously,  and 
consisted  of  a  suspension  of  tubercle  bacilli  of  human  type,  prepared  as  in  the 
preceding  series.  The  dose  was  gradually  increased  from  i  c.c.  at  the  first  in- 
jection to  5  c.c.  at  the  last  injection.  The  feeding  experiments  with  the  milk 
of  these  cows  were  begun  ten  months  after  the  vaccinations  were  completed. 

Examination  of  Milk  of  Vaccinated  Cows  for  the  Presence  of  Tubercle  Bacilli. 
— An  examination  was  made  to  determine  if  any  of  the  vaccinated  cows  were 
shedding  tubercle  bacilli  in  their  milk  at  the  time  these  experiments  were 
started.  Microscopic  examination  of  the  sediment  obtained  after  prolonged 
centrifugalization  at  high  speed  and  guinea-pig  inoculations  of  both  cream  and 
sediment  from  the  milk  failed  to  reveal  the  presence  of  tubercle  bacilli. 

Non-vaccinated  Cows. — The  non-vaccinated  cows  furnishing  milk  for  these 
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experiments  were  healthy  animals  shown  to  be  free  from  tuberculosis  by  the 
tuberculin  test. 

Feeding  and  Care  of  Calves. — The  calves  were  nourished  by  their  mothers 
during  the  first  few  days  of  life  until  the  number  requisite  to  complete  the 
series  could  be  obtained.  A  new  pasture  was  inclosed  by  a  double  fence,  a  space 
of  about  1 5  feet  being  left  between  the  two  fences.  A  double  fence  divided 
the  pastures  into  two  equal  parts,  separated  by  about  15  feet.  A  new  barn 
was  erected  on  each  half  of  the  pasture  for  the  protection  of  the  calves.  The 
group  of  calves  which  was  to  receive  the  milk  from  the  vaccinated  cows  was 
placed  in  one  of  these  pastures,  and  the  group  which  was  to  receive  the  milk  of 
non-vaccinated  cows  was  placed  in  the  other  pasture.  The  two  groups  of 
calves  were  thus  kept  separated  from  each  other  and  from  contact  with  any 
other  animals  on  the  farm  throughout  the  experiment.  Both  sets  of  calves 
were  fed  exclusively  on  milk  during  the  first  few  weeks,  but  later  it  was  neces- 
sary to  supplement  the  milk  feeding  with  hay  and  grain. 

Test  Inoculation  of  the  Calves. — A  virulent  strain  of  bovine  tubercle  bacilli 
was  used  for  the  test  inoculation.  A  suspension  of  this  was  prepared  by  thor- 
ough grinding  in  salt  solution.  The  larger  clumps  were  removed  by  centrif- 
ugalization,  and  the  resulting  suspension  was  shown  by  microscopic  examina- 
tion not  to  contain  aggregates  of  more  than  three  or  four  bacilli.  This  was  then 
diluted  with  salt  solution  until  it  was  approximately  of  the  density  of  a  twenty- 
four-hour  broth  culture  of  Bacillus  typhosus. 

The  first  series  of  calves  received  i  c.c.  of  such  a  suspension  into  the  anterior 
jugular  vein  as  a  test  inoculation.  The  second  series  was  tested  by  a  subcu- 
taneous injection  of  i  c.c.  of  such  a  suspension  behind  the  right  scapula. 


FIRST  SERIES  OF  EXPERIMENTS 

This  series  was  started  on  May  21,  1909.  Six  calves  were  obtained  at  birth 
from  healthy  cows  proved  to  be  free  from  tuberculosis  by  the  tuberculin  test, 
which  was  given  after  the  cows  had  dropped  their  calves.  The  calves  were 
divided  into  two  groups  of  three  each,  as  nearly  equal  as  possible  as  regards 
weight  and  general  condition.  They  were  placed  in  separate  pastures,  and 
kept  thus  separated  throughout  the  experiment.  To  one  group  was  fed  the 
mixed  milk  of  several  immunized  cows.  To  the  other  group  was  fed  the  milk 
of  non-immunized  healthy  cows.  The  feeding  was  continued  until  October  4, 
1909,  at  which  time  all  six  calves  received  intravenously  i  c.c.  of  a  suspension 
of  virulent  bovine  tubercle  bacilli.  The  feeding  was  continued  as  previously, 
until  the  conclusion  of  the  experiment.  Following  the  test  inoculation  the 
calves  rapidly  developed  the  infection,  with  loss  of  weight,  roughening  of  the 
coats,  and  cough.  All  six  calves  died  in  the  fourth  week  after  inoculation.  At 
autopsy  the  lesions  were  practically  identical  in  every  case.  It  is,  therefore, 
unnecessary  to  give  in  detail  the  autopsy  findings.  Briefly,  all  showed  massive 
tuberculous  pneumonia.  The  only  other  macroscopic  lesion  consisted  of  an 
eruption  of  subendothelial  tubercles  in  the  right  side  of  the  heart.  Micro- 
scopically, miliary  tubercles  were  found  throughout  the  other  organs  of  the 
body,  the  spleen,  liver,  kidneys,  and  lymph-glands.     It  is  evident  from  this 
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result  that  the  infecting  dose  was  excessive  and  masked  any  difference  in 
immunity  which  may  have  been  present  between  the  two  sets  of  calves.  The 
autopsy  findings  in  these  cases  are  of  interest  in  indicating  the  fate  of  the  in- 
jected bacilli.  Although  the  suspension  was  practically  free  from  clumps, 
and  any  which  it  may  have  contained  were  probably  much  smaller  than  a  red 
blood-cell,  it  seems  likely  that  all  the  bacilli  were  arrested  in  the  lungs  except 
those  which  found  lodgment  in  the  right  side  of  the  heart  and  produced  the 
subendothelial  tubercles  present  in  this  situation.  The  microscopic  findings 
of  the  tubercles  present  in  the  other  organs  indicated  that  they  were  formed  at 
a  later  date,  and  probably  resulted  from  the  discharge  of  bacilli  into  the  sys- 
temic circulation,  due  to  the  erosion  of  the  pulmonary  veins  by  the  lesions  in 
the  lungs.  A  probable  explanation  for  the  failure  of  the  injected  bacilli  to 
pass  through  the  pulmonary  circulation  is  that  they  were  agglutinated  by  being 
introduced  into  the  blood-stream.  In  this  connection  some  experiments  from 
the  Bureau  of  Animal  Industry  are  of  interest.  A  fine  suspension  of  lamp- 
black, the  individual  particles  of  which  were  much  smaller  than  red  blood-cells, 
was  prepared  and  injected  intravenously  into  rabbits  and  a  horse.  Death  fol- 
lowed the  injection  of  comparatively  small  quantities  of  this  suspension,  and 
autopsy  showed  that  all  the  lamp-black  had  been  filtered  out  in  the  lungs.  It 
seems  not  improbable  that  this  result  was  also  due  to  the  agglutinating  action 
of  the  blood  on  the  particles  of  lamp-black. 

Examinations  were  made  to  determine  if  the  blood  of  the  vaccinated  cows 
used  in  this  experiment  contained  any  excess  of  antibodies  over  the  blood  of 
the  non-vaccinated  cows  from  which  the  control  calves  were  fed.  Tests  were 
made  for  agglutinins,  precipitins,  and  complement-binding  bodies.  Agglutinins 
were  present  in  the  serum  of  some  of  the  members  of  both  groups  of  cows,  but 
were  not  present  to  any  greater  degree  in  the  vaccinated  animals.  Precipitins 
and  complement-binding  bodies  could  not  be  demonstrated  in  the  blood  of  any 
of  the  cows,  although  various  antigens  were  employed,  bacillary  suspensions, 
extracts,  and  tuberculins.  In  a  similar  way  the  blood  of  the  two  sets  of  calves 
was  tested  before  inoculation,  and  no  difference  could  be  determined  between 
the  agglutinating,  precipitating,  and"  complement-binding  action  of  the  two 
groups. 

On  account  of  the  failure  of  the  first  experiment,  a  second  series  was  under- 
taken with  slight  modification. 


SECOND  SERIES  OF  EXPERIMENTS 
Six  calves  were  obtained  from  healthy  cows  shown  to  be  free  from  tubercu- 
losis by  the  tuberculin  test,  applied  within  a  few  days  after  the  calves  were 
born.  These  calves  were  divided  into  two  equal  groups.  New,  separate 
pastures  and  barns  were  prepared  for  them  as  in  the  preceding  series,  and  they 
were  kept  separated  throughout  the  experiment.  Feeding  was  begun  on  March 
9,  191 1.  One  group  received  milk  from  the  hyperimmunized,  the  other  group 
from  non-vaccinated,  healthy  cows.  On  December  i,  191 1,  all  six  calves  re- 
ceived the  same  dose  of  virulent  bovine  tubercle  bacilli — i  c.c.  of  the  suspension 
subcutaneously,  behind  the  right  scapula.     The  feeding  was  continued  as  pre- 
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viously,  until  the  experiment  was  terminated.  The  calves  receiving  milk 
from  immunized  cows  throve  better  than  the  other  group,  and  at  the  time  of 
autopsy  weighed  about  25  per  cent,  more  than  the  controls.  It  is  unfortunate 
that  the  three  calves  receiving  milk  from  immunized  cows  were  all  bulls,  while 
the  other  three  calves  were  heifers.  This  fact  may  account  in  part  for  the  differ- 
ence in  the  general  condition  at  the  conclusion  of  the  experiment.  A  month 
or  six  weeks  after  inoculation  it  became  evident  that  local  lesions  had  been  pro- 
duced in  all  three  of  the  calves  receiving  milk  from  the  non-vaccinated  cows. 
In  one  of  these  the  lesion  broke  down  and  left  a  discharging  sore.  Subse- 
quently these  three  calves  showed  clinical  evidence  of  infection,  which  con- 
sisted in  roughening  of  the  coats  and  retarded  development.  The  three  calves 
which  received  milk  from  vaccinated  cows  likewise  developed  local  lesions,  but 
careful  palpation  was  necessary  in  order  to  reveal  them. 

One  calf  from  each  group  was  killed  and  autopsied  on  March  16,  191 2. 
The  autopsy  showed  as  follows:  The  calf  which  had  received  milk  from  im- 
munized cows  showed  a  small  lesion  at  the  site  of  inoculation,  about  2  cm.  in 
diameter,  containing  caseous  material  and  surrounded  by  a  thick  fibrous  wall. 
The  related  axillary  lymph-glands  showed  small  caseous  nodules,  and  there 
were  a  few  caseous  areas  in  the  bronchial  lymph-glands.  The  control  animal 
showed  at  the  site  of  inoculation  a  caseous  abscess  6  to  8  cm.  in  diameter,  with 
thin  wall.  The  related  axillary  lymph-glands  were  enlarged  and  caseous,  as 
were  also  the  bronchial  lymph-glands  and  those  in  the  region  of  the  gall-bladder. 
The  liver  contained  15  to  20  caseous  areas  i  to  5  cm.  in  diameter. 

A  second  pair  of  calves  was  killed  and  autopsied  on  December  13,  191 2. 
The  one  receiving  milk  from  vaccinated  cows  showed  at  site  of  inoculation  a 
tuberculous  lesion  3  to  4  cm.  in  diameter,  with  a  thick  fibrous  wall.  The  retro- 
pharyngeal lymph-glands  were  about  3  cm.  in  diameter,  and  contained  a  few 
small  tubercles.  The  liver  contained  four  nodules,  i  to  3  cm.  in  diameter. 
The  control  animal  showed  at  the  site  of  inoculation  a  tuberculous  abscess,  10 
to  12  cm.  in  diameter,  which  infiltrated  the  surrounding  tissue.  The  axillary 
and  prescapular  lymph-glands,  on  both  sides,  were  tuberculous,  as  were  also 
the  retropharyngeal  and  bronchial  lymph-glands.  Scattered  throughout  both 
lungs  were  areas  of  tuberculosis  which  measured  up  to  i  cm.  in  diameter.  The 
liver  contained  a  number  of  caseous  areas  from  i  to  5  cm.  in  diameter. 

The  two  remaining  calves  were  killed  and  autopsied  on  December  16,  191 2. 
The  one  which  had  fed  upon  milk  from  the  vaccinated  cows  showed  at  site  of 
inoculation  a  tuberculous  abscess,  approximately  3  by  6  cm.,  surrounded  by  a 
thick  fibrous  wall.  No  other  macroscopic  lesions  were  discovered  except  four 
nodules  in  the  liver,  which  varied  from  i  to  3  cm.  in  diameter.  The  control 
animal  showed  minute  caseous  areas  in  the  retropharyngeal  and  bronchial 
lymph-glands,  and  scattered  throughout  both  lungs  were  numerous  areas  of 
tuberculosis,  measuring  up  to  i  cm.  in  diameter. 

As  in  the  preceding  series,  the  blood  of  the  two  sets  of  cows  furnishing  the 
milk  for  these  experiments  was  tested  for  tuberculo-antibodies.  No  difference 
could  be  determined  by  means  of  the  agglutinin,  precipitin,  and  complement- 
binding  tests,  nor  did  similar  tests  show  any  difference  between  the  blood  of 
the  two  sets  of  calves. 
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The  result  of  the  second  series  seems  to  justify  the  conclusion  that  a  relative 
degree  of  immunity  against  tuberculosis  may  be  conferred  upon  calves  by  feed- 
ing the  milk  of  vaccinated  cows.  Further  experiments  are  necessary  to  de- 
termine if  human  beings  may  be  similarly  influenced. 

The  experiments  reported  above  were  suggested  to  me  by  Mr.  S.  M.  Shoe- 
maker, of  Eccleston,  Md.  It  is  a  pleasure  to  acknowledge  my  indebtedness 
to  Mr.  Shoemaker,  not  only  for  his  generosity  in  defraying  all  the  expenses  of 
the  work,  but  also  for  many  valuable  suggestions  in  the  actual  conduct  of  the 
experiments. 

I  am  also  indebted  to  Dr.  S.  H.  Gilliland,  of  Marietta,  Pa.,  who  performed  all 
the  vaccinations  on  the  cows  used  in  these  experiments,  all  the  tuberculin  tests, 
and  who  prepared  the  suspensions  of  virulent  bovine  tubercle  bacilli  and  gave 
the  test  inoculations  to  the  calves. 

I  am  further  indebted  to  Dr.  Wm.  H.  Welch,  of  Baltimore,  Dr.  Theobald 
Smith,  of  Boston,  Dr.  E.  R.  Baldwin,  of  Saranac  Lake,  and  Dr.  S.  H.  Gilliland, 
for  their  interest  and  helpful  suggestions  in  the  work. 
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THE  WORK  OF  THE  STATE  LIVESTOCK  SANITARY 
BOARD  OF  PENNSYLVANIA  UPON  THE  ARTIFICIAL 
IMMUNIZATION  OF  ANIMALS  AGAINST  TUBERCU- 
LOSIS* 

By  S.  H.  Gilliland,  V.M.D.,  M.D. 

Marietta,  Pa. 


Efforts  toward  the  production  of  immunity  in  animals  against  tubercu- 
losis may  be  said  to  have  commenced  with  the  discovery  of  tuberculin  by  Koch 
in  1890.  Numerous  experiments  with  tuberculin  as  a  preventive  and  as  a 
cure  for  tuberculosis  were  made  for  a  number  of  years  following  the  discovery  of 
this  substance.  It  was  found  that  while  tuberculin  has  its  specific  effect  upon 
the  lesions  of  tuberculosis,  and  in  some  instances  causes  the  lesions  to  become 
encapsulated,  to  recede,  or  to  disappear,  this  efifect  is  by  no  means  constant, 
and  is  not  sufficiently  frequent  to  make  this  mode  of  treatment  of  any  practical 
value  in  the  immunization  or  treatment  of  animals  against  the  disease.  It 
appears  that  the  effect  of  tuberculin  was  to  produce  a  toxic  rather  than  a 
bacterial  immunity. 

The  work  of  the  State  Livestock  Sanitary  Board  of  Pennsylvania  began  in 
September,  1900,  when  two  animals  were  inoculated  with  large  quantities  of  a 
culture  of  tubercle  bacilli  obtained  from  human  sputum  with  the  idea  of  proving 
whether  such  cultures  were  capable  of  infection,  and,  further,  whether  any 
immunity  was  obtained  by  the  injection  of  doses  that  would  not  infect  the  ani- 
mal. It  has  been  shown  by  numerous  experiments  that  the  sputum  of  persons 
suffering  from  consumption  and  cultures  of  tubercle  bacilli  isolated  from  such 
sputum  are  usually  comparatively  non-virulent  for  cattle.  A  Jersey  heifer, 
shown  by  the  tuberculin  test  to  be  free  from  tuberculosis,  was  inoculated  intra- 
peritoneally  with  4  c.c.  of  a  suspension  of  human  sputum  culture.  This  animal 
was  inoculated  about  six  months  later  with  13.5  c.c.  of  a  standard  suspension 
of  tubercle  bacilli,  presumably  of  human  origin.  Another  intravenous  inocula- 
tion of  a  similar  suspension  was  made  three  months  later.  Approximately 
five  months  after  the  second  injection  this  animal  was  inoculated  with  20  c.c. 
of  a  standard  suspension  in  water  of  culture  M  of  tubercle  bacilli  from  human 
sputum.  This  quantity  of  material  was  divided  into  four  parts  of  5  c.c.  each, 
and  these  parts  were  injected  beneath  the  skin  into  the  peritoneal  cavity,  into 
the  jugular  vein,  and  into  the  lung  respectively.  These  injections  were  re- 
peated at  intervals  of  from  seven  to  ten  days,  and  the  quantity  of  the  suspen- 

*  From  the  Laboratory  of  the  State  Livestock  Sanitary  Board  of  Pennsylvania. 
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sion  of  tubercle  bacilli  was  increased  10  c.c.  with  each  successive  injection,  so 
that  at  the  last — the  eighteenth — inoculation,  the  total  quantity  given  was  180 
c.c.  The  total  quantity  of  suspension  given  in  the  series  of  inoculations  was 
1797  c.c.  The  animal  was  killed  about  six  months  later,  and  a  careful  examina- 
tion revealed  no  distinct  lesions  of  tuberculosis  excepting  a  few  calcareous 
nodules  about  y  .j  inch  in  diameter  were  found  in  the  omentum. 

A  yearling  bull,  after  having  been  tested  with  tuberculin  and  proved  to  be 
free  from  tuberculosis,  was  inoculated  with  suspensions  of  human  tubercle 
bacilli  in  practically  the  same  manner  as  the  heifer.  He  received  in  all  17 10 
c.c.  of  a  standard  suspension.  Eight  days  following  the  last  injection  of  sus- 
pension of  human  tubercle  bacilli  this  animal  was  inoculated  intraperitoneally 
with  10  c.c.  of  a  standard  suspension  of  tubercle  bacilli  of  bovine  origin,  known 
as  culture  H.  This  culture  was  highly  virulent  for  cattle.  A  cow  weighing 
950  pounds,  inoculated  with  5  c.c,  died  in  two  months.  A  second  cow,  weigh- 
ing 698  pounds,  receiving  two  injections  of  0.4  c.c,  died  of  miliary  tuberculosis 
of  the  lungs.  The  aforementioned  bull  was  killed  seven  months  following  the 
intraperitoneal  injection  of  the  virulent  bovine  tubercle  bacilli.  The  general 
condition  of  the  animal  was  good.  The  pleura  lining  the  lower  half  of  the  chest 
was  covered  by  a  sheet  of  partly  organized  fibrin.  The  lungs  contained  a  few 
nodules  about  J-^  inch  in  diameter,  surrounded  by  thick  walls  and  containing 
caseous  pus.  These  nodules  did  not  seem  to  be  progressive,  and  appeared  to  be 
abscesses,  indicating  the  sites  of  previous  injections  of  tubercle  bacilli  of  the 
human  source.  The  abdominal  organs  were  coated  with  a  layer  of  partly 
organized  fibrin,  as  in  the  chest.  The  lymphatic  glands  about  the  rectum  were 
enlarged  and  caseous.  It  is  probable  that  the  culture  of  \drulent  tubercle  bacilli 
of  bovine  origin  had  little  to  do  with  the  production  of  the  fibrin,  as  the  deposit 
of  fibrin  in  the  abdominal  cavity  was  no  greater  than  that  in  the  pleural  cavity. 

This  experiment  led  us  to  believe  that  cattle  were  refractory  to  enormous 
quantities  of  tubercle  bacilli  from  certain  human  sources,  and,  further,  that  such 
injections  were  capable  of  increasing  the  normal  resistance  of  cattle  to  virulent 
tubercle  bacilli  of  bovine  origin.  After  these  findings  a  large  number  of  experi- 
ments were  conducted  under  the  direction  of  the  late  Dr.  Leonard  Pearson  and 
the  writer,  at  the  experimental  farm  of  the  State  Livestock  Sanitary  Board  of 
Pennsylvania,  with  the  object  in  view  of  determining  whether  cattle  could  be 
given  a  degree  of  immunity  against  tuberculosis  that  would  withstand  natural 
infection  to  the  disease.  In  carrying  out  these  experiments,  more  than  400 
cattle,  hogs,  rabbits,  and  guinea-pigs  were  used. 

The  culture  of  tubercle  bacilli  of  human  origin  selected  to  produce  the  im- 
munity was  the  same  culture  as  was  used  for  the  inoculation  of  the  heifer  and 
bull  heretofore  referred  to.  It  is  known  throughout  all  the  experiments  as 
culture  M,  and  was  obtained  from  the  sputum  of  a  young  adult  that  had  a  con- 
stant cough,  though  no  distinct  involvement  of  the  lungs  could  be  detected  on 
physical  examinations.  Smears  made  for  microscopic  examination  from  the 
specimen  of  sputum  showed  an  extraordinarily  large  number  of  tubercle  bacilli. 
The  organism  was  obtained  in  pure  culture  by  the  use  of  dog's  blood-serum 
after  the  passage  through  guinea-pigs.  Microscopic  examination  of  the  bacilli 
revealed  them  to  be  irregular  in  size  and  shape.     Many  were  curved  and  some 
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S-shaped.  Beading  was  not  marked.  This  culture  at  the  time  it  was  isolated 
and  for  some  years  afterward  was  found  to  be  virulent  for  guinea-pigs  in  ordin- 
ary doses,  but  not  virulent  for  rabbits,  goats,  or  calves. 


PREPARATION  OF  VACCINE 

A  quantity  of  tubercle  bacilli  from  a  three-  to  four-weeks'-old  glycerin 
bouillon  culture  was  taken,  and  the  excess  of  moisture  removed  by  either 
blotting  between  layers  of  sterile  filter-paper  or  drying  in  a  desiccator  over 
calciimi  chlorid  for  a  short  time.  The  bacilli  were  then  triturated  in  a  mortar 
or  ground  in  a  flask  with  bronze  balls.  During  the  process  of  triturating  or 
grinding  small  quantities  of  normal  saline  solution  were  added  from  time  to 
time.  No  effort  was  made  to  get  the  bacilli  perfectly  dry  before  the  grinding, 
owing  to  the  danger  to  the  operator  while  triturating  or  grinding  them  in  the 
flask.  It  was  not  the  object  to  break  up  the  bodies  of  the  bacilli,  but  to  separate 
them  so  that  a  homogeneous  suspension  could  be  obtained.  The  suspensions 
were  allowed  to  stand  in  a  cylindrical  receptacle  until  all  clumps  of  bacilli  had 
settled  to  the  bottom,  and  then  the  supernatant  homogeneous  suspension  was 
decanted  off.  This  suspension  was  further  diluted  with  normal  saline  solution 
until  its  opacity  was  equal  to  a  twenty-four-hour-old  bouillon  culture  of  typhoid 
bacilli.  This  method  of  measuring  the  dose  suggested  itself  from  the  work  of 
other  investigators.  In  order  to  compare  the  dosage  of  vaccine  used  in  our 
experiments  with  the  work  of  some  others  along  a  similar  line  the  amount  by 
weight  of  dried  tubercle  bacilli  per  cubic  centimeter  of  standard  suspension  was 
determined.  It  was  found  that  i  c.c.  of  our  standard  suspension  of  vaccine 
contained  the  equivalent  of  0.0013  gram  (1.3  milligrams).  This  equivalent 
was  determined  with  a  very  large  number  of  dried  tubercle  bacilli,  and,  there- 
fore, if  any  fraction  of  error  existed,  it  would  be  infinitesimal  for  i  c.c.  of  sus- 
pension. In  some  of  the  later  experiments  the  vaccine  was  prepared  by  weigh- 
ing the  bacilli  after  the  excess  of  moisture  had  been  removed  by  desiccation. 
These  suspensions  were  prepared  so  that  i  c.c.  represented  i  milligram  of  dried 
tubercle  bacilli. 

METHOD  OF  VACCINATION 

In  nearly  all  the  experiments  the  vaccine  was  injected  into  the  jugular  vein. 
The  hair  over  the  jugular  vein  was  clipped  with  a  pair  of  curved  scissors  and 
afterward  the  skin  was  washed  with  a  solution  of  carbolic  acid  or  creolin.  The 
jugular  vein  was  filled  by  pressing  the  thumb  at  the  lower  portion  of  the  neck. 
The  needle  was  then  inserted  into  the  vein,  and  a  few  drops  of  blood  were  al- 
lowed to  pass  through  the  needle  to  insure  the  same  being  open  as  well  as  to  be 
certain  that  the  vein  had  been  punctured.  The  syringe  was  then  attached  to 
the  needle  and  the  required  dose  injected  directly  into  the  blood-stream.  A 
syringe  with  a  slip  needle  is  best  adapted  for  this  work.  The  vaccinations  were 
given  alternately  on  the  right  and  left  side. 

Our  first  experiment  was  conducted  with  four  yearling  calves  that  were 
determined  to  be  free  from  tuberculosis  by  the  tuberculin  test.  These  animals 
were  divided  into  two  groups  of  two  animals  each.     One  group  was  immunized 
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and  the  other  group  was  kept  under  similar  conditions  as  controls.  The  group 
selected  to  be  vaccinated  were  given  seven  intravenous  injections  of  a  standard 
suspension  of  culture  AI  of  tubercle  bacilli  between  March  24th  and  June  2d. 
The  dosage  ranged  from  10  c.c.  to  25  c.c.  at  each  injection.  They  received  in  all 
125  c.c.  of  vaccine.  Fifty-seven  days  following  the  last  vaccination  the  two 
vaccinated  animals,  as  well  as  the  two  control  animals,  were  injected  intra- 
tracheally  with  10  c.c.  of  a  standard  suspension  of  culture  H,  bovine  tubercle 
bacilli.  This  culture  was  known  to  be  highly  virulent  for  cattle,  as  heretofore 
shown.  All  the  animals  were  killed  about  three  months  later.  The  two 
vaccinated  animals  showed  no  evidence  of  tuberculosis  whatever,  excepting 
one  showed  two  fibrous  thickenings  about  ^  to  f  inch  in  diameter  at  the  point 
of  intratracheal  infection.  These  thickenings  contained  no  caseous  material, 
but  were  fibrous  throughout.  Both  control  animals,  which  had  received  no 
vaccinations  whatever,  were  found  to  contain  progressive  lesions  in  the  mucous 
membrane  of  the  trachea  and  throughout  the  lungs.  Nearly  all  the  lymphatic 
glands  associated  with  the  pharyn.x  and  thoracic  ca\dty  were  enlarged  and 
caseous.  In  one  control  some  of  the  mesenteric  lymphatic  glands  were  tu- 
berculous. These  animals,  during  the  progress  of  this  experiment  and  until 
they  were  killed,  were  kept  in  a  newly  constructed  barn  and  away  from  all 
infection  to  tuberculosis  from  natural  sources. 

In  another  experiment  18  calves  ranging  in  age  from  ten  to  twelve  weeks 
were  used.  Twelve  were  vaccinated  and  6  kept  as  controls.  The  animals  to 
be  vaccinated  were  divided  into  four  lots: 

Lot  I,  consisting  of  three  animals,  received  between  August  9,  1903,  and 
January  6,  1904,  four  vaccinations  of  a  standard  suspension  of  culture  M,  the 
dose  ranging  from  5  c.c.  to  15  c.c. 

Lot  2  consisted  of  two  animals  and  received  five  vaccinations  between 
August  5,  1903,  and  January  6,  1904,  of  a  standard  suspension  of  culture  M, 
the  dose  ranging  from  4  c.c.  to  18  c.c. 

Lot  J  consisted  of  three  animals  which  received  five  vaccinations  between 
August  5,  1903,  and  January  6,  1904,  of  a  standard  suspension  of  culture  M. 
The  dosage  was  somewhat  larger  than  for  the  preceding  lot,  and  ranged  from 
5  c.c.  to  20  c.c. 

Lot  4  consisted  of  four  animals,  which  were  given  in  all  six  vaccinations  be- 
tween August  5,  1903,  and  March  18,  1904.  Five  of  the  vaccinations  were  of  a 
standard  suspension  of  culture  M,  and  the  sixth  and  last  vaccination  was  a 
standard  suspension  of  culture  U.  This  culture  was  isolated  by  Dr.  M.  P. 
Ravenel  from  the  mesenteric  gland  of  a  child  in  December,  1901.  It  was 
found  to  be  highly  \-irulent  for  guinea-pigs,  and  a  six-weeks'-old  calf  inoculated 
intravenously  with  a  small  dose  was  killed  in  a  moribund  condition  sLx  weeks 
later  and  showed  extensive  tuberculosis  of  the  lungs,  some  of  the  nodules  having 
gone  on  to  the  caseation  stage.  This  culture  was  used  for  the  sixth  and  last 
vaccination  of  this  lot,  with  the  idea  that  the  first  five  vaccinations  with  culture 
M  would  give  sufficient  immunity  to  protect  against  any  infection  from  culture 
U,  and  therefore  a  highly  resulting  immunity  would  thereby  be  obtained. 

All  the  vaccinated  calves,  including  the  controls,  were  exposed  during  the 
period  of  vaccination  to  a  moderate  degree  of  infection  by  association  in  a 
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pasture  with  tuberculous  cows.  Following  the  vaccinations  they  were  removed 
to  the  experimental  farm,  and  all  were  constantly  and  evenly  exposed  to  infec- 
tion by  being  stabled  with  cows  afflicted  with  advanced  tuberculosis.  The 
vaccinated  animals  and  their  controls  were  killed  at  various  times,  ranging 
from  one  year  to  fifteen  months  following  the  last  vaccination,  to  determine  the 
progress  of  the  experiment.  All  the  animals  in  Lot  i  were  free  from  tubercu- 
losis excepting  one,  which  contained  a  pea-sized  nodule  in  the  left  postpharyn- 
geal lymphatic  gland.  This  nodule  had  all  the  appearances  of  an  inactive 
lesion.  It  was  calcareous  throughout.  Both  animals  in  Lot  2  were  normal 
when  killed.  All  the  animals  in  Lot  3  were  normal  when  killed  excepting  one, 
in  which  there  was  found  in  the  left  postpharyngeal  lymphatic  gland  a  small 
nodule,  yi  inch  in  diameter,  surrounded  by  a  gray  capsule.  Guinea-pigs 
inoculated  from  this  nodule  developed  tuberculosis.  All  the  animals  in  Lot  4 
showed  no  evidence  of  tuberculosis  at  time  of  autopsy. 

All  the  controls  showed  at  time  of  autopsy  active  progressive  lesions  of 
tuberculosis  of  the  organs  of  the  abdominal  and  thoracic  cavity  and  lymphatic 
glands.  One  of  the  controls  developed  tuberculosis  to  such  an  extent  that  it 
died  in  one  year  and  three  months  of  generalized  tuberculosis  of  the  lungs, 
lymphatic  glands,  pericardium,  pleura,  diaphragm,  omentum,  and  post- 
pharyngeal lymphatic  glands.  This  goes  to  show  that  the  degree  of  exposure 
to  infection  was  rather  severe.  In  briefly  analyzing  this  experiment  we  find 
that  only  two  of  the  twelve  vaccinated  animals  showed  any  evidence  of  tu- 
berculosis on  autopsy,  and  in  this  the  lesions  were  very  small  and  inactive, 
while  all  the  controls  presented  lesions  of  tuberculosis  distributed  throughout 
the  body. 

In  another  experiment,  the  object  of  which  was  to  determine  the  quantity 
of  vaccine  and  the  number  of  vaccinations  required  to  produce  a  serviceable 
degree  of  immunity  against  tuberculosis  from  natural  infection,  as  well  as  to 
determine  the  length  of  time  this  immunity  is  retained  by  the  animal,  30  tu- 
berculin-tested animals  were  used.  Twenty  were  vaccinated  and  10  kept  as 
controls.  The  animals  were  approximately  one  year  of  age  at  the  time  the 
experiment  was  started.  The  20  animals  to  be  vaccinated  were  divided  into 
five  lots  of  four  animals  each,  and  known  as  Lots  A,  B,  C,  D,  and  E.  The 
four  animals  of  Lot  A  received  two  vaccinations  of  a  standard  suspension  of 
culture  M  with  an  interval  of  twenty  days,  the  dosage  being  5  c.c.  and  25  c.c. 
respectively.  The  animals  of  Lot  B  received  two  vaccinations  with  an  interval 
of  sixty  days,  the  dosage  being  the  same  as  for  Lot  A.  The  animals  of  Lot  C 
received  three  vaccinations  between  January  6th  and  March  19th,  the  dosage 
being  5  c.c,  20  c.c,  and  30  c.c.  The  animals  of  Lot  D  received  three  vaccina- 
tions between  January  6th  and  May  8th,  with  an  interval  of  sixty  days  between 
each  vaccination,  the  dosage  being  5  c.c,  30  c.c,  and  40  c.c.  respectively.  The 
animals  of  Lot  E  received  10  vaccinations  of  a  standard  suspension  of  culture  M 
between  January  6th  and  May  8th,  with  an  interval  of  ten  days  to  two  weeks 
between  each  vaccination,  the  dosage  ranging  from  10  c.c.  to  20  c.c.  at  each 
vaccination.  The  animals  of  Lot  A  were  exposed  to  natural  infection  twenty- 
one  days  following  the  last  vaccination.  The  animals  of  Lot  B  were  exposed  to 
natural  infection  thirteen  days  following  the  last  vaccination.     The  animals  of 
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Lot  C  were  exposed  to  infection  directly  following  the  last  vaccination.  The 
exposure  to  infection  of  animals  in  Lots  D  and  E  started  before  the  vaccina- 
tions were  completed,  though  the  degree  of  exposure  became  more  severe  shortly 
following  the  last  vaccination. 

The  10  control  animals  were  kept  imder  similar  conditions  as  the  20  vac- 
cinated animals.  There  were  two  controls  for  each  lot  of  four  vaccinated  ani- 
mals. The  controls  received  the  same  degree  of  exposure  as  the  animals  that 
were  vaccinated,  and  the  exposure  to  natural  infection  was  as  even  as  possible 
under  the  conditions.  Each  animal  was  stabled  next  to  a  tuberculous  cow, 
and  at  certain  intervals  these  animals  were  changed  in  regular  order  so  that 
every  animal  came  in  contact  with  all  the  tuberculous  cows  used  for  infection 
purposes.  All  the  animals  were  constantly  exposed  until  they  died  or  were 
kiUed. 

RESULTS  OF  AUTOPSIES 

Vaccinated  Animals 
The  extent  of  the  disease  of  the  various  organs,  glands,  membranes,  etc., 
is  indicated  by  the  letter  T.     One  T  indicates  the  organ  to  be  slightly  involved, 
while  six,  TrTTTT,  indicate  extensive  involvement  of  the  organ,  gland,  or 
tissue  named. 

Lot  a. — Animal  No.  i. — Killed  December  6,  1904,  nine  and  three-fourth 
months  of  exposure.  Weig;ht,  675  pounds.  All  organs,  glands,  membranes, 
etc.,  normal. 

Animal  No.  5. — Killed  December  30,  1905,  one  year,  ten  and  one-half 
months  of  exposure.  The  middle  mediastinal  lymphatic  gland  contained  a 
caseous  focus  %  inch  in  diameter.  The  left  postpharyngeal  lymphatic  gland 
was  enlarged  and  contained  a  small  cavity  3^  inch  in  diameter,  which  was 
filled  with  greenish  pus.  This  pus,  however,  infected  guinea-pigs  on  inocula- 
tion. Six  of  the  mesenteric  lymphatic  glands  were  found  to  contain  caseous 
foci  varying  in  size  from  y^  to  ^i  inch  in  diameter. 

Animal  No.  10. — Killed  January  2,  1907,  two  years,  ten  and  one-half 
months  of  exposure.  One  encapsulated  nodule  ^i  inch  in  diameter  in  the  left 
lung.  A  few  mesenteric  l^-mphatic  glands  contained  encapsulated  caseous 
foci.  The  left  postpharyngeal  gland  contained  one  cheesy  focus  ^2  inch  in 
diameter.     All  lesions  were  well  encapsulated.     All  other  organs  normal. 

Animal  No.  21. — Killed  January  i,  1907,  two  years,  ten  and  one-half 
months  of  exposure.  Lesions  of  tuberculosis  found  in  lungs,  TT;  mediastinal 
lymphatic  glands,  TTT;  liver,  TTT;  and  portal  lymphatic  gland,  TT. 

Lot  B. — Animal  No.  4. — Killed  January  i,  1907,  two  years,  ten  and  one- 
half  months  of  exposure.  Tuberculosis  found  in  the  lungs,  TT;  left  bronchial 
lymphatic  gland,  T;  right  postpharyngeal  lymphatic  gland,  TT;  mesenteric 
lymphatic  glands,  T. 

Animal  No.  6. — Killed  December  30,  1905,  one  year,  ten  and  one-half 
months  of  exposure.  Lesions  of  tuberculosis  found  in  the  lungs,  TTT;  bron- 
chial lymphatic  glands,  TTT;  mediastinal  lymphatic  glands,  TTT;  right 
postpharyngeal  lymphatic  gland,  T. 
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Animal  No.  8. — Killed  January  9,  1907,  two  years,  ten  and  three-fourth 
months  of  exposure.  Lungs  normal.  Lesions  of  tuberculosis  found  in  left 
bronchial  gland,  T;  mesenteric  glands,  TTT;  and  liver,  T.  All  the  lesions  in 
this  animal  were  distinctly  encapsulated. 

Animal  No.  27. — Killed  January  9,  1907,  two  years,  ten  and  three-fourth 
months  of  exposure.  One  nodule  )^  inch  in  diameter  found  in  the  left  lung. 
One  mesenteric  lymphatic  gland  contained  three  perfectly  dry  calcareous 
nodules.    All  other  organs  normal. 

Lot  C. — Animal  No.  ly. — Killed  January  21,  1906,  approximately  two 
years  of  exposure.     No  lesions  of  tuberculosis  found. 

Animal  No.  18. — Killed  December  30,  1905,  approximately  twenty- three 
months  of  exposure.  Normal  throughout  except  a  small  caseocalcareous 
nodule  ^i  inch  in  diameter  in  the  left  bronchial  lymphatic  gland.  This  nodule 
was  well  encapsulated  and  in  a  latent  condition. 

Animal  No.  20.- — Killed  January  20,  1907,  approximately  three  yeari  of 
exposure  to  infection.  Lesions  of  tuberculosis  found  in  lungs,  T;  bronchial 
lymphatic  glands,  TT;  mediastinal  lymphatic  glands,T,  and  in  one  mesenteric 
gland,  T.     These  lesions  were  very  slight,  but  widely  distributed. 

Animal  No.  2§. — Killed  January  i,  1907,  approximately  three  years  of 
exposure.  Lesionsof  tuberculosis  found  in  the  lungs,  TTT;  liver,  TTT;  portal 
lymphatic  gland,  TTT;  mesenteric  lymphatic  glands,  TT,  and  omentum,  T. 

Lot  D. — Animal  No.  ij. — Killed  January  2, 1907,  approximately  two  years, 
ten  months  of  exposure.  Lungs  normal.  Tuberculous  lesions  found  in  the 
mediastinal  lymphatic  glands,  TTT;  bronchial  lymphatic  glands,  TT;  mesen- 
teric lymphatic  glands,  TTT,  and  postpharyngeal  lymphatic  glands,  TT.  All 
these  lesions  were  distinctly  fibrous. 

Animal  No.  14. — Killed  April  24,  1905,  approximately  one  year  of  exposure. 
No  tuberculosis  found  in  any  part  of  the  carcass.  It  was  killed  on  account  of  a 
lung  abscess  due  to  a  foreign  body  from  rumen. 

Animal  No.  23. — Killed  January  21,  1906,  approximately  one  year,  ten 
months  of  exposure.  No  lesions  of  tuberculosis  of  any  of  the  organs,  glands, 
or  membranes. 

Animal  No.  26. — Killed  January  9,  1907,  approximately  two  years,  ten 
months  of  exposure.  Lesions  normal  except  for  some  new  formed  fibrous 
tissue  on  pleural  covering.  Lesions  of  tuberculosis  found  in  the  left  bronchial 
lymphatic  glands,  TT;  mediastinal  lymphatic  glands,  TT;  right  postpharyn- 
geal lymphatic  glands,  TT,  and  one  mesenteric  lymphatic  gland,  T. 

Lot  E. — Animal  No.  11. — Killed  July  21,  1906,  approximately  two  years 
of  exposure.  Lesions  of  tuberculosis  found  in  lungs,  TT;  left  bronchial  lym- 
phatic gland,  T;  pericardium,  T;  costal  pleura  opposite  pericardium,  T; 
mediastinal  lymphatic  glands,  TTT;  postpharyngeal  lymphatic  glands,  TT. 
There  was  an  abscess  back  of  the  pharynx  and  connecting  with  the  same. 
Several  of  the  lymphatic  glands  adjacent  to  this  abscess  were  firm  and  caseous. 

Animal  No.  15. — Killed  January  9,  1907,  approximately  two  years,  nine 
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months  of  exposure.  All  organs,  glands,  membranes,  etc.,  apparently  normal 
from  macroscopic  examination.  A  section  from  the  posterior  mediastinal 
lymphatic  gland  upon  histological  examination  showed  in  the  center  of  the 
section  several  giant-cell-like  bodies.  No  evidence  of  caseation  or  cellular 
infiltration.  However,  guinea-pigs  inoculated  from  an  emulsion  of  this  gland 
developed  tuberculosis.  Guinea-pigs  inoculated  from  other  organs  and  glands 
of  this  animal  remained  healthy. 

Animal  No.  i6. — Killed  September  19,  1904,  approximately  sLx  months  of 
exposure.    No  evidence  of  tuberculosis  could  be  found  in  any  part  of  the  body. 

Animal  No.  28. — Killed  January  9,  1907,  approximately  two  years  and  ten 
months  of  exposure.  No  lesions  of  tuberculosis  found  except  in  one  post- 
pharyngeal lymphatic  gland,  which  on  section  contained  a  thick  fluid  not  en- 
tirely characteristic  of  tuberculosis.  Guinea-pigs  inoculated  from  the  same 
developed  tuberculosis,  while  guinea-pigs  inoculated  from  the  liver,  spleen, 
kidneys,  lung,  and  mediastinal  lymphatic  glands  remained  healthy. 


Control  Animals 

Animal  No.  2. — Killed  November  4,  1904,  eight  months  of  exposure  to 
infection.  General  condition  bad.  Extensive  tuberculosis  of  lungs,  bronchial 
and  mediastinal  lymphatic  glands.  These  tissues  scored  to  the  extent  of 
TTTTTT,  or  the  highest  degree  in  the  scale. 

Animal  No.  j. — Killed  January  10,  1907,  two  years,  ten  and  three-fourth 
months  of  exposure  to  infection.  Animal  in  poor  condition.  Tuberculosis 
of  lungs,  TTT;  bronchial  lymphatic  glands,  TTT;  liver,  TT;  portal  lymphatic 
gland,  T;  one  kidney,  T;  mesenteric  lymphatic  glands,  TT;  postpharyngeal 
lymphatic  glands,  TTT. 

Animal  No.  7. — Died  May  7,  1904,  two  months  following  exposure.  The 
autopsy  notes  of  this  animal  were  lost,  but  the  physical  condition  of  the  animal 
prior  to  death  was  bad. 

Animal  No.  g. — Killed  January  10,  1907,  two  years,  ten  and  three-fourth 
months  of  exposure  to  infection.  Lesions  of  tuberculosis  found  in  the  lungs, 
TTTT;  bronchial  lymphatic  glands,  TTTT;  mediastinal  lymphatic  glands, 
TTTT;  mesenteric  lymphatic  glands,  TT;  postpharyngeal  lymphatic  glands, 
TTT,  and  superior  cervical  lymphatic  glands,  TT. 

Animal  No.  12. — Died  January  14,  1906,  one  year,  ten  months  of  exposure 
to  infection.  This  animal  had  been  in  poor  condition  for  some  time.  Lesions 
of  tuberculosis  found  in  the  lungs,  TTTTTT.  Some  of  the  caseous  masses 
were  10  inches  in  diameter.  Lesions  in  the  bronchial  lymphatic  glands,  TTT; 
right  postpharyngeal  glands,  TT;  portal  lymphatic  gland,  TT,  and  mediastinal 
lymphatic  glands,  TTTTT. 

Animal  No.  ig. — Killed  January  10,  1907,  approximately  two  years,  ten 
months  of  exposure.  Lesions  of  tuberculosis  found  in  the  lungs,  TT;  bronchial 
lymphatic  glands,  TTT;  mediastinal  lymphatic  glands,  TT;  portal  lymphatic 
gland,  T,  and  mesenteric  lymphatic  glands,  T. 

Animal  No.  22. — Killed  January  10,  1907,  approximately  two  years,  ten 
months  of  exposure  to  infection.  Lesions  of  tuberculosis  found  in  the  lungs, 
TTTT;    bronchial  lymphatic  glands,  TTT;    mediastinal  lymphatic  glands, 
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TTTT,  and  postpharyngeal  lymphatic  glands,  TT.     Some  of  the  diseased 
masses  found  in  the  lungs  were  as  large  as  4  inches  in  diameter. 

Animal  No.  24. — Killed  January  10,  1907,  approximately  two  years,  ten 
months  of  exposure  to  infection.  Lesions  of  tuberculosis  found  in  the  lungs, 
TTT;  pleura,  TT;  left  bronchial  lymphatic  gland,  T,  and  posterior  mediastinal 
lymphatic  gland,  T. 

Animal  No.  2g. — Died  March  7,  1906,  approximately  two  years  of  exposure 
to  infection.  This  animal  had  been  in  poor  condition  for  three  months. 
Coughed  badly.  Refused  grain  and  had  to  be  assisted  to  regain  feet  when 
down.  Extensive  generalized  tuberculosis  of  the  organs,  glands,  and  mem- 
branes of  both  the  thoracic  and  abdominal  cavities;  also,  the  postpharyngeal 
lymphatic  glands.  This  was  one  of  the  worst  cases  of  tuberculosis  among 
the  experimental  animals.  The  disease  was  more  widely  distributed  and  more 
extensive  than  in  a  number  of  the  tuberculous  cows  that  were  used  for  infection 
purposes. 

Animal  No.  30. — Killed  January  10,  1907,  approximately  two  years,  ten 
months  of  exposure  to  infection.  Lesions  of  tuberculosis  found  in  the  lungs, 
TT;  posterior  mediastinal  lymphatic  glands,  T;  mesenteric  lymphatic  glands, 
T,  and  omentum,  T,  The  disease  in  this  animal  was  not  very  extensive  or 
widely  distributed. 

In  making  a  brief  analysis  of  the  results  of  this  experiment  it  is  seen  that 
the  controls  were  more  extensively  diseased  and  the  lesions  in  them  were  more 
widely  distributed.  Three  of  the  controls  died  within  two  years  from  the  time 
of  exposure  to  infection  began,  showing  that  the  degree  of  exposure  was  more 
severe  than  is  ordinarily  encountered  in  a  herd  in  which  a  percentage  of  the 
animals  are  tuberculous.  Five  of  the  vaccinated  animals  showed  no  lesions 
of  tuberculosis  whatever.  One  animal  showed  no  macroscopic  lesions,  but 
guinea-pigs  inoculated  from  a  congested  area  in  the  postpharyngeal  lymphatic 
gland  developed  tuberculosis.  Three  of  the  remaining  vaccinated  animals  had 
very  slight  lesions,  in  some  instances  only  a  nodule  }i  inch  in  diameter.  The 
lesions  in  the  controls  were  active  and  progressive,  while  those  found  in  the 
vaccinated  animals  had  the  appearance  in  many  instances  of  being  latent  or 
retrogressive.  It  is  possible  that  the  immunity  given  the  animals  in  Lots  A 
and  B  had  been  lost  before  they  were  killed,  as  these  animals  had  received  only 
two  vaccinations.  It  is  the  writer's  belief  that  the  animals  in  Lots  C,  D,  and 
E  may  have  become  infected  during  the  period  of  vaccination,  as  they  were 
partially  exposed  at  that  time.  The  lesions  in  these  animals  were  not  char- 
acteristic of  a  progressive  tuberculosis  found  in  the  usual  autopsy  of  animals 
slaughtered  under  the  tuberculin  test. 

Another  experiment  was  started  with  the  object  of  determining  whether  a 
tuberculosis-free  herd  could  be  reared  from  animals  a  large  percentage  of  which 
was  afflicted  with  tuberculosis,  many  of  them  in  the  advanced  form  of  the  dis- 
ease. Also,  to  obtain  further  knowledge  upon  the  best  culture  of  tubercle 
bacilli  for  the  preparation  of  the  vaccine  as  well  as  the  dosage  and  number  of 
vaccinations  required. 

The  animals  used  in  this  experiment  were  the  calves  from  the  tuberculous 
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COWS  that  were  kept  for  infection  purposes,  as  well  as  the  calves  from  the  vac- 
cinated and  control  animals  in  the  foregoing  experiments.  The  method  em- 
ployed was  to  vaccinate  the  calf  shortly  after  birth  or  as  soon  as  it  was  strong 
enough  to  withstand  the  initial  dose  of  vaccine.  The  number  of  doses  given 
was  from  two  to  four.  The  initial  dose  was  either  i  c.c.  or  2.5  ex.,  depending 
upon  the  condition,  size,  and  age  of  the  calf.  Each  subsequent  dose  was  in- 
creased. No  regular  plan  of  increasing  the  dose  was  followed.  The  maximum 
dose  at  the  last  injection  was  never  more  than  10  c.c. 

During  the  early  part  of  the  experiment  the  calves  were  not  removed  from 
their  dams  in  the  infected  stables  and  therefore  were  receiving  milk  that  con- 
tained tubercle  bacilli.  The  stables  in  which  they  were  kept  were  good  sources 
of  infection.  It  was  found  during  the  progress  of  this  experiment  that  the  re- 
sistance of  a  calf  against  tuberculosis  during  the  period  of  vaccination  and  for  a 
few  weeks  thereafter  was  less  than  the  normal  resistance  of  an  animal,  and  if 
the  calf  was  exposed  to  infection  at  the  time  of  vaccination,  it  was  more  liable  to 
contract  tuberculosis  than  the  normal  controls.  The  autopsy  findings  on  such 
calves  indicated  that  the  infection  implantations  took  place  more  readily,  but 
the  disease  did  not  progress  as  rapidly  as  in  the  controls. 

There  were  22  calves  vaccinated  during  the  time  they  were  allowed  to  remain 
in  the  infected  stables  with  their  tuberculous  mothers.  These  calves  were  con- 
tinually exposed  to  infection  and  either  died  or  were  killed  within  two  and  one- 
half  years  following  the  last  vaccination.  At  autopsy  20  of  the  22  animals 
showed  lesions  of  tuberculosis. 

In  the  latter  part  of  this  experiment  the  calves  were  removed  from  their 
tuberculous  mothers  and  the  infected  stables  as  soon  after  birth  as  possible  and 
kept  in  a  special  stable  away  from  all  infection,  and  fed  on  milk  that  had  been 
pasteurized  or  boiled.  There  were  nine  calves  treated  in  this  manner  and  these 
calves  were  not  vaccinated  until  they  were  three  to  four  months  old.  They 
received  three  injections  of  vaccine  of  a  standard  suspension  of  culture  M. 
The  dosage  was  increased  at  each  vaccination.  After  the  vaccinations  had  been 
completed  for  some  time  they  were  exposed  to  infection  by  association  with 
tuberculous  cows.  These  nine  animals  were  killed  approximately  three  years 
following  the  last  vaccination,  and  all  of  them  were  normal  in  every  respect 
excepting  two,  one  of  which  showed  a  small  lesion  of  tuberculosis  in  the  mesen- 
teric gland  and  the  other  a  small  nodule  in  the  mediastinal  gland.  Is  it  not 
possible  that  the  immunity  in  these  two  animals  had  been  lost  during  their 
three  years  of  exposure? 

As  controls  for  the  above  vaccinated  calves  there  were  24  calves  which  were 
not  immunized,  but  kept  in  a  similar  manner.  A  large  number  of  these  con- 
trols died  during  the  progress  of  the  work  and  on  autopsy  were  foimd  to  be 
badly  diseased,  in  many  cases  showing  generalized  tuberculosis.  In  no  in- 
stance was  any  of  them  free  from  tuberculosis.  In  the  controls  the  lesions  were 
more  extensive,  more  widely  distributed,  and  distinctly  progressive,  while  in 
the  vaccinated  animals  they  were  dry,  caseocalcareous,  or  calcareous,  and  in 
many  instances  surrounded  by  a  firm  fibrous  capsule. 

In  another  experiment  there  were  seven  calves  vaccinated  with  a  vaccine 
prepared  from  tubercle  bacilli  of  various  sources.  These  cultures  of  tubercle 
bacilli  were  used  to  determine  whether  better  results  could  be  gotten  than  with 
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culture  M  used  in  the  foregoing  experiments.  The  results  do  not  indicate  that 
three  other  human  cultures  and  one  avian  culture  had  as  great  an  immunizing 
power  as  culture  M. 

In  another  experiment  an  attempt  was  made  to  immunize  hogs  by  feeding 
them  milk  from  immunized  animals,  as  well  as  a  standard  suspension  of  culture 
M.  Eight  pigs  were  selected  for  this  purpose  about  eight  weeks  of  age.  Six 
of  them  were  fed  on  milk  from  cows  that  had  received  ten  vaccinations.  The 
feeding  started  on  July  2, 1904,  and  was  continued  until  April  12, 1905.  During 
the  month  of  October,  1904,  the  pigs  received  four  feedings  of  2  c.c.  each  of  a 
standard  suspension  of  culture  M,  and  in  December  of  the  same  year  they  re- 
ceived four  feedings  of  5  c.c.  each  of  a  standard  suspension  of  culture  M.  The 
two  control  pigs  were  kept  in  an  entirely  separate  building  and  were  fed  on 
milk  from  other  sources.  Early  in  March,  1905,  the  six  immunized  pigs  were 
given  five  feedings  of  10  c.c.  each  of  a  standard  suspension  of  tubercle  bacilli 
of  cultures  H  and  L.  These  cultures  were  of  bovine  origin,  and  known  to  be 
highly  virulent.  On  May  26th  all  the  animals  were  killed.  Three  of  the 
immunized  pigs  were  free  from  tuberculosis,  while  the  remaining  three  immun- 
ized animals  showed  small  lesions  in  the  mesenteric  lymphatic  glands.  In  two 
of  them  only  three  of  the  glands  were  involved,  while  in  the  third  the  lesions 
were  more  extensive,  but  confined  entirely  to  the  mesenteric  glands.  In  the 
two  control  animals  one  showed  a  caseous  nodule  in  the  submaxillary  glands, 
while  the  other  revealed  no  evidence  of  tuberculosis.  The  two  control  pigs 
were  not  given  the  five  feedings  of  10  c.c.  each  of  a  standard  suspension  of 
bovine  culture,  as  it  was  believed  that  the  feeding  of  culture  M  would  be  suffi- 
cient to  infect  them.  It  had  been  previously  found  that  pigs  were  about 
equally  as  susceptible  to  tubercle  bacilli  of  the  human  type  as  they  were  to 
tubercle  bacilli  of  the  bovine  type. 

In  carefully  analyzing  the  work  of  the  State  Livestock  Sanitary  Board,  I 
believe  I  am  justified  in  making  the  following  conclusions: 

Intravenous  injections  of  tubercle  bacilli  from  human  sources  non-virulent 
for  cattle  are  capable  of  conferring  an  immunity  in  cattle  against  tuberculosis 
sufficient  to  withstand  natural  infection  by  association  with  tuberculous  cows. 
The  length  of  the  immunity  has  not  been  determined  accurately,  though  it  is 
believed  gradually  to  diminish  after  two  and  one-half  years.  It  is  necessary 
that  the  animal,  during  the  period  of  vaccination  and  for  at  least  eight  weeks 
foUowmg  the  last  vaccination,  be  kept  in  a  manner  that  it  is  in  no  way 
exposed  to  tuberculous  infection.  The  normal  resistance  of  the  animal  is 
apparently  lowered  during  the  period  of  vaccination. 

The  immunity  obtained  in  the  animal  depends  to  a  certain  extent  upon  the 
number  of  vaccinations  given  and  the  amount  of  vaccine  administered. 

The  interval  between  vaccinations  should  be  of  a  sufficient  length  to  allow 
the  reaction  following  the  previous  vaccinations  to  subside  entirely.  Until 
further  knowledge  is  obtained  in  regard  to  the  destruction  or  outcome  of  the 
living  tubercle  bacilli  constituting  the  vaccine,  no  practical  method  for  the 
immunization  of  the  animals  under  ordinary  conditions  can  be  advocated. 
The  work  must  be  considered  in  the  experimental  stage  until  it  is  known  whether 
the  tubercle  bacilli  in  the  vaccine  increase  in  virulence  or  are  excreted  or  secreted 
by  the  animal. 


THE  EFFECT  OF  LIGATION  OF  THE  PULMONARY  VEIN 

ON  THE  DEVELOPMENT  OF  EXPERIMENTAL 

TUBERCULOSIS 

By  G.  L.  Kite,  M.D. 

Philadelphia 


A  BRIEF  statement  is  given  in  this  paper  of  the  effect  of  ligation  of  branches 
of  pulmonary  veins  on  the  normal  rabbit  lung  and  on  the  course  of  pulmonary 
tuberculosis  in  the  rabbit. 

TECHNIC  EMPLOYED 

The  rabbits  were  inoculated  intravenously  with  yV  nig-  of  ^  virulent  culture 
of  bovine  tubercle  bacilli  prepared  in  the  usual  manner.  From  twenty-four 
to  seventy-two  hours  after  the  inoculations  were  made  the  rabbits  were  anes- 
thetized and  a  tracheotomy  performed,  tracheal  insufflation  established,  and 
the  branch  of  the  pulmonary  vein  to  the  right  middle  lobe  ligated  close  to  the 
hilum. 

The  cycle  of  changes  inaugurated  in  the  lung  by  ligation  of  the  vein  may  be 
summarized  as  follows: 

1.  Passive  congestion.     This  was  variable  and  never  very  marked. 

2.  Exudation  of  large  mononuclear  mesenchyme  cells  into  the  alveoli  and 
lung  tissue.  These  cells  ingest  large  numbers  of  erythrocytes.  The  exudate 
is  marked  by  the  end  of  one  week  after  ligation  of  the  pulmonary  vein. 

3.  Fibroblasts  replace  the  exudate  and  lung  tissue.  This  change  is  complete 
about  the  fifteenth  day  from  the  beginning  of  the  experiment. 

4.  Fibrous  connective-tissue  replacement  of  fibroblasts.  Fibrous  connec- 
tive tissue  replaces  the  fibroblasts  by  the  end  of  the  fourth  week  of  the  experi- 
ment. 

THE  EFFECT  OF  LIGATION  OF  A  BRANCH  OF  A  PULMONARY 
VEIN  ON  THE  DEVELOPMENT  OF  MILIARY  TUBER- 
CLES IN  THE  LUNG 

The  intravenous  injection  of  a  fatal  dose  of  bovine  tubercle  bacilli  (culture 
07.8)  shortly  before  or  after  ligation  of  a  pulmonary  vein  does  not  alter  essen- 
tially the  above-described  cycle  of  tissue  changes.  The  tubercles  are 
scattered,  largely  confined  to  the  surface,  and  fewer  in  number  in  the  lobe 
having  the  ligated  vein. 

One  of  the  points  of  great  interest  which  has  come  out  of  this  investigation 
is  the  fact  that  ligation  of  a  branch  of  a  pulmonary  vein  generally  causes  an 
exudate  of  wandering  cells  which  are  morphologically  indistinguishable  from 
the  large  mononuclear  cells  of  the  miliary  tubercle.  These  cells  vary  in  size 
and  are  loaded  with  globules.  When  mounted  in  rabbit  serum  and  transferred 
to  a  microscope  incubator,  they  exhibit  slow  ameboid  movement  and  occasion- 
ally divide  into  two  unequal  daughter-cells. 
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STUDIES  ON  THE  MORPHOLOGY  OF  LIVING  MILIARY 

TUBERCLES 

By  G.  L.  Kite,  M.D. 

Philadelphia 


By  means  of  special  micro-dissection  methods  I  have  been  enabled  to  de- 
termine the  general  colloidal  structure  and  physical  relationships  of  the  cellular 
and  vascular  components  of  the  miliary  tubercle  of  the  rabbit's  lung.  Micro- 
dissections have  also  been  found  adequate  for  tracing  the  origin,  growth,  and 
death  of  the  miliary  tubercle. 

Pulmonary  tuberculosis  in  the  rabbit  begins  as  a  diffuse  tissue  exudate  with 
a  variable  amount  of  focal  infiltration.  A  large  mononuclear  mesenchyme  cell 
seems  to  be  the  only  cellular  element  in  the  tissue  exudate.  An  area  of  focal 
infiltration  that  is  generally  recognized  as  a  miliary  tubercle  is  characterized 
by  a  rich  capillary  blood-supply  and  the  more  or  less  complete  fusion  of  the 
cellular  components.  In  fact,  fusion  of  the  tubercle  cells  is  usually  so  complete 
that  cell  boundaries  are  lost.  In  in  vitro  experiments  the  large  globule-bear- 
ing mononuclear  cells  proved  to  be  extraordinarily  labile. 

If  the  large  mesenchyme  cells  are  separated  from  young  tubercles  by  teasing 
and  mounted  in  Ringer's  fluid,  they  may  exhibit  ameboid  movement,  redis- 
tribution of  the  globular  material,  or  push  out  numerous  long  mobile  processes. 
Cells  which  have  undergone  such  transformations  may  assume  again  the  char- 
acteristic rounded  form. 

The  development  of  opacity  in  the  central  areas  of  miliary  tubercles  seems 
to  result  from  capillary  thrombosis  in  these  areas.  Certainly  a  part  of  the 
turbidity  of  such  areas  is  due  to  the  presence  of  masses  of  erythrocytes.  The 
disintegration  of  dead  and  dying  tubercle  cells,  aided  by  in-wandering  polymor- 
phonuclear leukocytes,  gives  rise  to  the  caseous  material  of  miliary  tubercles. 
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THE  DIAGNOSIS  OF  TUBERCULOSIS  BY  BIOLOGICAL 

METHODS* 

By  J.  Bronpenbrenner,  Ph.D. 


It  is  a  well-known  fact  that  most  of  the  biological  methods  for  the  diag- 
nosis of  infectious  diseases  are  of  a  relative  value  only,  and  even  the  most  com- 
monly used  methods,  as  Widal  or  Wassermann,  are  not  to  be  taken  as  a  final 
diagnosis,  especially  in  case  of  negative  results.  The  difificulties  encountered 
in  the  diagnosis  of  tuberculosis  are  especially  serious,  and  the  methods  in  our 
possession  for  such  diagnosis  are  not  only  limited  in  their  value,  but  also  in- 
sufficient on  account  of  being  applicable  only  at  comparatively  late  stages  of 
the  disease  when  serious  damage  has  already  resulted.  The  experience  with 
the  von  Pirquet  test,  for  instance,  limits  its  applicability  to  children  only;  as  to 
adults,  only  negative  results  are  of  value.  As  to  the  search  for  tubercle  bacilli, 
both  microscopically  and  by  animal  inoculation,  the  value  of  this  method  is 
beyond  doubt  only  in  case  of  positive  results  of  examination;  moreover,  this 
is  a  very  long  procedure,  the  animal  inoculation  requiring  weeks  until  the  test 
can  be  considered  finished. 

Schurmannf  has  suggested  a  very  valuable  modification  of  the  animal 
inoculation  method,  shortening  the  time  necessary  for  diagnosis,  which  consists 
in  testing  the  animals  infected  with  the  suspected  material  by  the  regular 
tuberculin  test.  He  can  thus  discover  the  tuberculous  process  in  test  animals 
appreciably  before  the  gross  examination  can  disclose  the  progress  of  infection. 

BaureisenJ  went  further  in  this  direction,  shortening  the  time  required  for 
examination  to  a  minimum  by  injecting  the  suspected  material  under  the  skin 
of  guinea-pigs  made  tuberculous  some  time  previously;  in  case  the  injected 
material  should  be  tuberculous,  it  would  act  as  if  it  were  tuberculin. 

Both  these  methods,  though  they  are  very  simple  and  certainly  are  of  great 
help,  in  case  of  positive  findings  especially,  offer,  however,  some  very  important 
points  for  criticism.  The  method  of  Schurmann  necessitates  that  there  should 
be  in  the  material  to  be  injected  a  sufficient  amount  of  virulent  tubercle  bacilli  so 
as  surely  to  infect  the  guinea-pig,  thus  making  it  inapplicable  to  a  great  many 
tuberculous  cases  where  no  material  containing  tubercle  bacilli  is  available  for 
injection.  It  is  on  this  score  subject  to  the  same  criticism  as  the  old  method  of 
animal  inoculation,  and  its  value  is  also  limited  to  cases  of  positive  findings 

*  From  the  Pathological  and  Research  Laboratories  of  the  Western  Pennsylvania  Hospi- 
tal, Pittsburgh,  Pa. 

*  Schurmann,  cited  from  Cent.  f.  Bakt.,  vol.  lix,  p.  653. 
}  Baureisen:  Cent.  f.  Gyn.,  1913,  No.  23,  p.  848. 
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only.  As  to  the  method  of  Baureisen,  while  it  is  very  useful  in  many  cases,  its 
value  must  not  be  overestimated,  as  a  picture  similar  to  a  positive  reaction 
can  sometimes  be  produced  by  the  injection  of  purulent  sputum  (especially 
when  rich  in  pneumococcus).  As  to  the  negative  reaction,  it,  of  course,  means 
only  the  absence  in  the  injected  material  of  specific  substances,  which  does  not 
by  itself  exclude  the  existence  of  the  disease  in  the  patient  from  whom  the 
material  originated.  A  practical  difficulty  of  the  method  is  that  it  necessitates 
keeping  on  hand  a  number  of  tuberculous  guinea-pigs. 

The  method  of  diagnosis  of  tuberculosis  by  the  serum  skin  method,  reported 
by  me*  before  the  Society  of  Experimental  Biology  and  Medicine,  could  obviate 
a  few  of  these  difficulties,  as  it  does  not  require  any  other  tuberculous  material 
than  the  blood-serum  of  the  suspected  individual.  The  method  consists  of 
injecting  under  the  skin  of  normal  guinea-pigs  0.05  c.c.  of  a  suitable  mixture  of 
the  patient's  serum  (i  c.c.)  and  tuberculin  (o.i  c.c),  upon  which,  in  positive 
cases,  there  results  within  the  next  twenty-four  to  thirty-sLx  hours,  on  the  site 
of  the  inoculation,  a  reaction  similar  in  aspect  to  a  tuberculin  reaction.  Each 
series  of  guinea-pigs  is  accompanied  by  a  control  guinea-pig  receiving  intra- 
dermically  the  double  dose  of  tuberculin  alone.  In  addition  to  this,  as  a 
control  for  the  serum,  each  guinea-pig  is  injected,  on  the  side  opposite  to 
that  of  the  test  injection,  with  the  double  amount  of  serum  alone.  The 
preliminary  experiments  showed  that  the  properties  upon  which  the  test 
depends  may  appear  in  the  experimental  animals  sometimes  as  early  as  seven 
to  ten  days  after  their  artificial  infection.  The  early  appearance  of  this 
property  in  the  blood  varies,  however,  with  the  individual  animals,  with  the 
strains  of  tubercle  bacilli,  and  especially  with  the  severity  of  the  infection. 
Some  animals,  particularly  those  having  received  a  large  dose  of  virulent 
tubercle  bacilli,  died  of  tuberculosis  within  seven  to  ten  weeks  without  ever 
developing  the  power  of  giving  this  reaction.  Moreover,  later  experiments 
showed  that  some  of  the  tuberculins  used  for  this  reaction  in  preliminary  ex- 
periments were  very  irritating,  and  when  injected  under  the  skin  of  some 
guinea-pigs  in  doses  only  slightly  above  the  dose  used  in  the  test,  a  local  reaction, 
strikingly  similar  to  the  reaction  described  above,  sometimes  resulted.  For 
this  reason  in  later  experiments  I  limited  myself  to  the  use  of  Besredka's  tu- 
berculin, which  seems  not  to  be  irritating,  even  in  a  dose  10  times  higher  than 
the  amount  used  for  the  test. 

The  number  of  cases  examined  by  this  method  is  too  small  as  yet  to  draw 
any  definite  conclusions  as  to  its  value,  especially  as  not  in  all  cases  examined 
a  satisfactory  result  was  obtained.  Among  20  cases  of  definitely  diagnosed 
tuberculosis  only  11  were  positive,  the  other  9,  frankly  negative.  Out  of  15 
cases  of  controls,  where  no  tuberculosis  was  suspected,  5  gave  a  positive  reac- 
tion, but  only  3  out  of  this  number  gave  also  a  positive  complement  deviation 
test.  Among  the  remaining  two  cases  only  in  one  was  it  possible  to  make  a 
von  Pirquet,  and  it  was  negative. 

Quite  apart  from  its  technical  imperfection,  the  test  might  also  be  criticized 
because  it  is  totally  based  on  the  presence  of  the  free  circulating  antibody,  a 
condition  which  many  investigators  doubt  in  tuberculosis.  From  my  own 
*  Bronfenbrcnner,  Proc.  Soc.  Exp.  Biol,  and  Med.,  1914,  xi,  p.  90. 


J.   BRONFENBRENNER,    PH.D. 


243 


experience,  though  I  do  not  doubt  the  presence  of  free  circulating  antibody  at 
certain  stages  of  the  disease,  it  appears  that  in  the  advanced  stage  of  the  tu- 
berculous process,  both  in  animals  and  in  human  beings,  this  antibody  is  absent 
(or  probably  bound  on  account  of  the  overwhelming  amount  of  free  antigen), 
and  at  least  four  of  the  negative  reactions  in  cases  of  acute  miliary  tuberculosis 
in  my  series  I  am  inclined  to  attribute  to  this  cause. 

Many  attempts  have  been  made  to  apply  to  the  diagnosis  of  tuberculosis 
methods  on  which  the  diagnosis  of  other  infectious  diseases  is  based,  as,  for 
instance,  the  agglutinin,  the  precipitin,  the  miostagmin  reaction,  and  lately 
the  biochemical  test  of  Abderhalden;  but  the  results  obtained  were  of  scien- 
tific interest  only.  The  difficulties  of  applying  methods  working  satisfactorily 
in  the  diagnosis  of  other  diseases  to  that  of  tuberculosis  is  especially  apparent 
in  case  of  the  complement  deviation  test.  Many  attempts  to  work  out  this 
method  in  tuberculosis  have  been  made  by  many  investigators,  but  on  account 
of  the  peculiar  properties  of  the  organism  it  was  not  possible  to  get  a  preparation 
of  antigen  which  could  be  used  for  this  test  successfully.  Professor  Besredka, 
who  succeeded  in  cultivating  tubercle  bacilli  on  an  entirely  new  medium,* 
was  induced  by  the  fact  that  on  this  medium  the  organism  showed  some  hitherto 
unknown  properties  to  try  also  the  antigenic  properties  of  his  new  cultures, 
and  his  preliminary  experiments  were  successful. f  Through  his  kindness  of 
sending  me  his  antigen  I  was  able  to  study  the  value  of  this  method.  The 
following  table  shows  the  results  of  the  examination  of  a  group  of  330  cases 

with  this  antigen: 

TABLE  I 


Tb.  R.  + 

Tb.  R.— 

Total 

Per  Cent. 

Tuberculosis  diagnosed 

69 
20 

12 
9 

11 

8 

108 
93 

80 

28 

120 
102 

86.2 

Tuberculosis  strongly  suspected  (clinically) 

Different  pathological  conditions.     No  tubercu- 
losis suspected 

Normal  controls,  accidents,  obst.,  etc 

71.4 

10.0 

8.8 

Total 

110 

220 

330 

As  the  table  above  shows,  among  108  cases  of  diagnosed  or  strongly  sus- 
pected tuberculosis,  the  reaction  was  missed  in  19  cases.  In  3  of  these  19  cases 
I  found  tubercle  bacilli  in  great  numbers  in  the  sputum;  4  cases  were  diagnosed 
as  tubercular  peritonitis,  with  fatal  ending  in  two  cases,  the  diagnosis  being  con- 
firmed at  the  autopsy.  In  these  cases,  of  course,  the  failure  to  discover  cir- 
culating antibody  by  the  complement  deviation  method  or  by  the  serum  skin 
test — which  was  applied  in  4  of  these  19  cases — could  be  explained  by  the  as- 
sumption that  at  this  far-developed  stage  of  the  disease  the  circulating  anti- 
body was  bound  by  the  excess  of  antigen. J     As  to  the  other  cases,  assuming 

*  Besredka:  Compt.  Rend,  de  I'Acad.  d.  Scienc,  t.  156,  p.  1633. 

t  Besredka  et  Manoukhine:  Compt.  Rend.  Soc.  Biol.,  Ixxvi,  p.  180. 

t  We  are  trj'ing  at  present  in  this  laboratory  to  look  for  the  circulating  antigen  in  similar 
cases,  according  to  the  method  of  Debre  and  Paraff.  (Compt.  Rend.  Soc.  Biol.,  1911,  July  8, 
16,  23,  28). 
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that  the  clinical  diagnosis  of  tuberculosis  was  correct  no  explanation  for  the 
failure  to  confirm  the  diagnosis  by  the  complement  deviation  method  can  be 
offered  at  present. 

Turning  to  cases  without  clinical  diagnosis  of  tuberculosis,  among  222  cases, 
including  widely  varying  pathological  conditions  as  well  as  a  number  of  con- 
trols, as  shown  in  Table  I,  only  21  cases  (or  10  per  cent.)  gave  positive  reactions. 
In  4  out  of  these  21  cases  the  serum  skin  test  was  also  positive.  In  6  cases 
the  von  Pirquet  test  was  positive.  (In  the  remaining  1 1  cases  the  permission 
to  perform  a  von  Pirquet  was  not  obtained.)  In  2  cases  out  of  the  remaining 
1 1  the  later  clinical  examinations  confirmed  however  the  serological  findings, 
and  in  2  cases,  Dr.  V.  L.  Andrews  found  at  the  autopsy  ample  confirmation  of 
the  serum  diagnosis. 

The  reports  of  other  workers  who  had  the  opportunity  of  using  Besredka's 
antigen  are  even  more  convincing.  Inman,  for  instance,  reports*  95  positive 
reactions  among  100  patients  presenting  tubercle  bacilli  in  the  sputum,  and  76 
negative  among  100  patients  in  whom  tuberculosis  was  not  suspected.  Kuss, 
Leredde  and  Rubinsteinf  report  also  89  per  cent,  positive  reactions  in  a  series 
of  49  cases  of  clinically  established  tuberculosis.  All  these  facts  show  that  at 
last  a  method  of  complement  deviation  in  tuberculosis  has  been  found,  which 
in  the  hands  of  different  workers  showed  as  much  as  86  to  95  per  cent,  efficiency 
in  cases  of  established  tuberculosis. 

As  to  the  cases  where  with  positive  clinical  diagnosis  the  serum  test  was 
negative,  I  think  the  material  at  my  disposal  shows  the  failure  to  obtain  the 
fixation  to  be  due  to  the  lack  of  free  circulating  antibody  at  this  stage  of  the 
disease,  and  thus  the  negative  reaction  may  become  of  great  prognostic  im- 
portance. 

The  high  percentage  of  positive  findings  in  tuberculous  cases,  however, 
would  not  by  itself  be  sufficient  to  establish  the  reliability  of  the  test.  It  is 
equally  important  to  show  that  the  number  of  positive  reactions  among 
clinically  non-tuberculous  is  very  low.  In  the  series  of  Dr.  Inman  it  was  24 
per  cent. ;  in  my  own  series,  less  than  10  per  cent. 

These  findings  become  especially  significant  when  compared  with  the  results 
obtained  by  the  only  biological  test  used  in  practice,  viz.,  the  tuberculin  test. 
The  numbers  of  Table  II  represent  the  results  of  such  a  comparison  of  the  two 
tests  on  70  cases.J 


TABLE  II 

Von  P1EQ0ET+ 
Tb.  R.+ 

Von  PmQnET+ 
Tb.  R.— 

Von  Pirquet— 
Tb.  R.+ 

VoN  Pirquet — 
Tb.  R.— 

30 

21 

0 

19 

*  Compt.  Rend.  Soc.  Biol.,  1914,  No.  4,  p.  251. 

t  Compt.  Rend.  Soc.  Biol.,  1914,  No.  4,  p.  251. 

X  This  group  of  individuals  was  not  selected  in  any  way,  and  simply  represents  those  of  the 
330  cases  (tuberculous  and  non-tuberculous)  in  which  the  von  Pirquet  test  was  performed,  as 
not  in  all  our  cases  were  we  in  a  position  to  make  the  von  Pirquet. 
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As  can  be  seen  from  the  table,  only  in  19  of  the  70  cases  was  the  von  Pirquet 
negative.  These  cases  consisted  chiefly  of  children,  12  being  under  five,  5 
under  fifteen  years,  and  only  2  were  adults.  The  rest  of  the  adults  and  many 
of  the  children  gave  a  positive  von  Pirquet.  The  serum  test,  however,  was 
positive  in  30  of  the  70  cases  only;  in  the  21  cases  which  gave  positive  von 
Pirquet  it  was  frankly  negative.  The  analysis  of  these  21  cases  brought  the 
following  results:  only  in  three  cases  was  the  clinician  ready  to  accept  the 
results  of  the  von  Pirquet  as  diagnostic,  of  which  one  case  showed  meningeal 
symptoms,  which  later  proved  to  be  not  of  a  tuberculous  nature;  the  other 
two  were  diagnosed  as  tuberculous  peritonitis,  one  fatal.  In  the  remaining  18 
cases  there  was  no  clinical  evidence  of  tuberculosis  whatever. 

Before  it  can,  however,  be  decided  that  this  test  is  of  diagnostic  value  for 
tuberculosis,  it  must  be  proved  that  it  does  not  give  positive  results  in  other 
pathological  conditions.  At  a  previous  occasion  I  reported*  the  comparatively 
high  number  of  positive  reactions  obtained  by  this  method  in  cases  of  treated 
and  untreated  sj'philis.  In  the  series  I  am  reporting  in  this  paper  I  purposely 
omitted  a  large  number  of  cases  where  syphilis  was  diagnosed  or  strongly  sus- 
pected, as  this  material  is  to  be  discussed  at  length  elsewhere.  I  wish,  however, 
to  state  that,  with  the  one  exception  of  syphilis,  the  fixation  with  Besredka's 
antigen  does  not  occur  in  any  pathological  condition  oftener  than  with  normal 
individuals.  As  to  syphilis,  I  think,  however,  that  I  succeeded  in  proving  in  a 
great  number  of  cases  the  independent  coexistence  of  the  two  antibodies  in  the 
blood  of  patients  giving  both  reactions. 

I  shall  mention  here  just  two  most  convincing  experiments.  A  number  of 
patients  giving  both  W.  R.  and  Tb.  R.  positive  were  subjected  to  the  specific 
treatment,  and  after  a  certain  time,  when  the  Wassermann  reaction  disappeared, 
in  the  great  majority  of  the  cases  the  complement  fixation  with  Besredka's 
antigen  persisted. f 

In  another  series  of  experiments  a  number  of  sera  in  which  both  reactions 
were  positive  were  subjected  to  the  following  treatment : 

A  series  of  tubes  containing  the  reagents  as  for  usual  test,  namely,  0.05 
c.c.  of  the  patient's  serum,  two  units  of  complement,  and  five  units  of  antigen 
(pure  lipoid,  Noguchi),  were  incubated  for  one-half  hour  in  water-bath  at  37° 
C,  and  at  the  end  of  this  time  one  of  the  tubes  from  the  series  received  two 
units  of  anti-human  hemolytic  amboceptor  and  o.i  c.c.  of  10  per  cent,  suspen- 
sion of  human  washed  corpuscles.  The  rest  of  the  tubes  of  the  series  received 
at  the  same  time  two  more  units  of  complement  and  five  more  units  of  the  same 
antigen.  All  the  tubes  were  again  incubated  for  one-half  hour  at  37°  C.  in 
the  water-bath,  and  again  at  the  end  of  the  incubation  one  tube  received  two 
units  of  amboceptor  and  o.i  c.c.  of  10  per  cent,  washed  corpuscles,  and  the  rest 
of  the  tubes  received  as  before  two  more  units  of  complement  and  five  more 
units  of  the  same  antigen.  As  long  as  the  s}^hilitic  antibody  remains  in  the 
serum  the  tubes  to  which  amboceptor  and  corpuscles  are  added  will  not  hemo- 
lyze.     But  if  the  procedure  is  repeated  a  sufficient  number  of  times  (in  this  case 

*  Bronfenbrenner:  Proc.  Soc.  Exp.  Biol,  and  Med.,  1914,  xi,  pp.  92,  93. 

I I  wish  to  express  my  indebtedness  to  Drs.  Schildecker  and  Boyce  of  this  hospital  who 
kindly  supplied  me  with  material  for  this  experiment. 
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it  was  four  times),  the  antibody  is  exhausted  from  the  serum  and  the  additional 
dose  of  complement  and  antigen  remains  free;  hence,  when  the  amboceptor 
and  corpuscles  are  added,  hemolysis  occurs,  proving  the  exhaustion  of  the 
antibody.  If  then,  instead  of  adding  again  lipoid  antigen,  one  would  add  a 
tuberculin,  the  fixation  takes  place,  proving  that  the  other  antibody  remained 
in  the  serum  while  the  first  one  was  exhausted. 

The  table  below  illustrates  more  clearly  this  very  complicated  experiment. 
The  part  A  of  this  table  goes  always  one  hour  ahead  of  part  B,  and  in  this  way 
the  results  of  A  show  when  the  exhaustion  in  B  should  stop. 

The  experiments  shown  on  the  table  above  were  also  reversed,  namely, 
serum  was  exhausted  of  its  tuberculous  antibody  and  subsequently  the  presence 
of  syphilitic  antibody  was  determined.  As  can  be  seen  from  the  table,  proper 
controls  were  carried  to  show  that  the  fixation  after  the  exhaustion  of  one  anti- 
body and  addition  of  the  second  antigen  was  not  due  to  a  summing-up  of 
fixation  by  the  different  ingredients,  as  the  serum  No.  280  was  tested  in  abso- 
lutely the  same  manner  as  No.  297,  yet  the  addition  of  tuberculin  after  the  ex- 
haustion of  syphilitic  antibody  in  the  first  case  did  not  cause  any  fixation,  and 
the  fixation  in  the  case  No.  297,  therefore,  should  be  attributed  to  the  specific 
antibody  present  in  this  serum.  The  same  is  true  for  the  two  other  controls, 
Nos.  285  and  315,  both  treated  in  a  similar  way,  but  only  one  of  them.  No.  285, 
fixing  complement  with  the  tuberculin,  on  account  of  the  specific  antibody  it 
contained. 

Thus  for  a  certain  number  of  cases  I  succeeded  in  proving  the  independent 
coexistence  of  both  antibodies,  each  apparently  due  to  a  specific  infection.  In 
a  number  of  these  cases,  through  the  courtesy  of  Dr.  Boyce,  subsequent  clinical 
examination  supplied  the  confirmation  of  the  serological  findings.  I  also  ob- 
served a  number  of  cases  with  very  pronounced  W.  R.,  with  and  without  clinical 
manifestations  of  syphilis,  where  the  serum  test  for  tuberculosis  was  negative. 
Thus,  the  comparatively  frequent  simultaneous  occurrence  of  the  two  diseases 
in  the  same  patients  seems  to  show  that  syphilis  as  such  or  antisyphilitic  treat- 
ment lowers  the  resistance  of  patients  so  as  to  make  them  either  more  susceptible 
to  new  infection  of  tuberculosis  or  to  render  them  less  resistant  against  the 
progress  of  this  disease  previously  contracted. 

To  sum  up,  the  biological  methods  for  diagnosis  of  tuberculosis  hitherto 
used  have,  as  a  whole,  not  proved  satisfactory.  Some  promising  improvements 
have  of  late  been  made  in  the  direction  of  animal  inoculation  method,  but  the 
most  satisfactory  results  seem  obtained  by  the  complement  deviation  test  with 
Besredka's  antigen.  This  method  not  only  gives  positive  diagnosis  in  up  to 
95  per  cent,  of  tuberculous  cases,  but  also  seems  to  allow  to  differentiate  be- 
tween active  and  latent  processes  in  the  disease  which  hitherto  have  been  con- 
fused by  the  use  of  the  von  Pirquet  test.  As  to  the  negative  findings  in  tuber- 
culous cases,  the  test  seems  to  indicate  the  absence  of  free  circulating  anti- 
body, which  is  in  all  probability  due  to  the  excess  of  circulating  antigen  by 
which  it  is  bound;  or,  in  other  words,  the  negative  reaction  in  late  stages  of 
tuberculosis  seems  to  point  toward  an  unfavorable  prognosis.  On  the  whole, 
it  seems  as  if  this  method  is  bringing  us  near  the  final  solution  of  the  diagnosis 
of  active  tuberculosis. 
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THE  PROGNOSTIC  VALUE  OF  A  STUDY  OF  THE 
LEUKOCYTES 

By  Henry  D.  Chadwick,  M.D.,  and  Roy  Morgan,  M.D. 

Westfield,  Mass. 


In  October,  1910,  we  decided  to  make  a  study  of  the  leukocytes  in  100 
patients,  taking  the  blood-smears  soon  after  they  were  admitted  to  the  sana- 
torium. We  wished  to  determine  whether  any  evidence  could  be  obtained  in 
this  way  which  would  aid  in  making  a  more  accurate  prognosis.  No  attempt 
at  selection  was  made.  Three  and  a  half  years  have  elapsed  since  the  work  was 
done.  We  have  been  able  to  follow  the  records  of  72  of  the  patients  during  this 
period.     These  were  classified  on  admission  as  follows: 

21 — First  stage 
17 — Second  stage 
34 — Third  stage 

For  the  purpose  of  comparison  we  have  grouped  them  into  three  classes, 
according  to  their  present  physical  condition: 

Group     I.    Living  and  well 26 

Group    II.    Living  but  in  poor  health 10 

Group  III.     Patients  who  have  died 36 

The  average  number  of  leukocytes  and  lymphocytes  in  each  group  and  each 
class  is  shown  in  the  following  table: 

GROUP  I 


No.  Cases 

W.  B.  C. 

L.  L. 

S.  L. 

Total  L. 

Class  1 

15 
7 
4 

8,568 
12,400 
13,500 

Per  Cent. 
14.2 
14.9 
13.1 

Per  Cent. 
15.1 
12.2 
9.1 

Per  Cent. 
29.3 

Class  2 

27.2 

Class  3 

21.3 

GROUP  II 

No.  Cases 

W.  B.  C. 

L.  L. 

S.  L. 

Total  L. 

Class  1 

2 
3 
5 

9,175 
12,366 
11,280 

Per  Cent. 
15.6 
17.3 
10.2 

Per  Cent. 
10.9 

8.8 
12.8 

Per  Cent. 
26.5 

Class  2 

26 

Class  3 

22.9 
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Class  1 
Class  2 
Class  3 


No.  Cases 


4 

7 

25 


W.  B.  C. 


11,300 
14,585 
12,744 


L.  L. 


S.  L. 


Per  Cent. 
13.1 
12.8 
11.9 


Per  Cent. 

7.8 

10.2 

7.9 


Total  L. 


Per  Cent. 
20.9 
23 
19.8 


DEDUCTIONS 

1 .  The  average  number  of  leukocytes  was  below  9000  in  the  first  stage  cases 
in  all  three  groups.  There  were  21  of  these  cases,  and  all  but  6  are  living  and 
well.  The  variation  in  the  number  of  leukocytes  in  the  second  and  third  stage 
cases,  in  Groups  II  and  III,  is  slight,  but,  contrary  to  the  usual  findings,  the 
second-stage  cases  show  the  largest  counts. 

2.  Although  the  percentage  of  large  lymphocytes  does  not  appear  to  be 
much  different  in  Groups  I  and  II,  it  is  noticeably  higher  in  Group  III. 

3.  The  number  of  small  lymphocytes  averages  considerably  higher  in  the 
favorable  and  early  stage  cases. 

4.  The  total  number  of  lymphocytes  shows  even  more  clearly  that  a  rela- 
tively high  count  is  found  in  the  favorable  and  early  stage  cases. 

5.  It  seems  unnecessary  to  us  to  divide  the  lymphocytes  into  large  and 
small,  as  the  total  percentage  is  the  essential  thing  to  determine. 

6.  For  prognostic  value  the  percentage  of  lymphocytes  should  be  considered 
in  connection  with  the  percentage  of  leukocytes. 

Only  2  deaths  occurred  out  of  the  72  considered,  where  a  low  leukocyte 
count  was  accompanied  by  a  high  percentage  of  lymphocytes.  Twelve  out 
of  the  36  living  cases  had  a  leukocyte  count  below  10,000,  while  but  8  out  of  the 
26  cases  that  died  showed  a  low  leukocyte  count. 

In  only  10  of  the  total  number  of  cases  was  the  number  of  leukocytes  above 
30  per  cent.,  and  it  is  significant  to  note  that  but  one  of  this  number  has  died. 
The  most  favorable  finding  seems  to  be  a  leukocyte  count  below  10,000,  ac- 
companied by  a  high  percentage  of  lymphocytes. 


STUDY  OF  THE  NEUTROPHILES  BY  ARNETH'S  METHOD 

Arneth's  theory,  briefly  stated,  is  as  follows:  The  nuclei  of  the  polymorpho- 
nuclear leukocytes  consist  of  a  varying  number  of  divisions,  usually  from  one  to 
five.  Those  cells  which  have  nuclei  with  the  larger  number  of  divisions  are  con- 
sidered to  be  the  more  mature  and  to  play  the  principal  part  in  combating  in- 
fection. The  cells  having  nuclei  with  a  small  number  of  divisions  are  considered 
to  be  immature  and  to  have  little  part  in  fighting  disease.  In  health  the 
different  forms  will  maintain  a  fairly  constant  ratio  to  one  another.  In  disease, 
however,  if  the  adult  forms  are  used  up  faster  than  the  young  cells  can  enter 
the  blood  and  mature,  the  ratio  is  disturbed  and  we  find  that  the  younger  cells 
predominate.  When  this  condition  is  found,  it  is  held  as  an  indication  that  the 
blood-forming  organs  are  not  capable  of  meeting  the  demands  made  upon  them 
and  the  prognosis  is  considered  to  be  bad. 
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So  much  has  been  claimed  for  the  prognostic  value  of  this  method  that  we 
undertook  a  series  of  counts  at  the  Westfield  State  Sanatorium,  to  see  if  it 
were  of  sufficient  importance  to  make  it  worth  doing  in  routine  sanatorium 
work.  The  work  upon  which  this  paper  is  based  was  all  done  by  Dr.  Roy 
Morgan.  He  did  a  large  amount  of  preliminary  work  in  studying  the  nucleus 
and  its  divisions.  Not  until  he  had  acquired  sufficient  skill  to  establish  a 
standard  for  counting,  which  approximated  that  found  to  be  normal  by  Arneth, 
did  he  begin  the  work  upon  which  we  now  make  a  report. 

The  work  of  Dr.  Dluski  and  M.  Rotzsedihowski,  as  reported  to  the  Sixth 
International  Congress  on  Tuberculosis,  was  closely  followed. 

In  counting,  any  two  divisions  of  a  nucleus  connected  only  by  a  mere  thread 
without  protoplasm  were  considered  to  be  two  separate  parts.  If  the  connect- 
ing band  were  thicker  than  a  thread,  it  was  counted  as  one. 

They  found  that  in  health  the  average  loo  neutrophiles  was  made  up  of 

those  having — 

Nuclei  of  one  piece 5 

Nuclei  of  two  pieces 35 

Nuclei  of  three  pieces 41 

Nuclei  of  four  pieces 17 

Nuclei  of  five  pieces 2 


This  is  written  as  follows: 


Class  I 

II 

III 

IV 

v 

Index 

5 

35 

41 

17 

2 

40/60 

In  disease  this  blood-picture  may  be  greatly  altered,  as,  for  example,  the 
following  count  in  one  of  our  cases  showed: 

Class  I 

II 

III 

IV 

V 

Index 

16 

57 

26 

1 

0 

73/27 

Arneth  arbitrarily  values  these  indices  as  follows: 

Normal  blood 40  to  55  in  Class  I  and  II 

Tending  to  bad 55  to  70  in  Class  I  and  II 

Bad 70  to  85  in  Class  I  and  II 

Very  bad 85  in  Class  I  and  II 

In  selecting  the  patients  for  this  study,  we  picked  out  those  who  had  been 
under  observation  for  several  weeks  or  more.  Most  of  them  were  cases  of 
doubtful  prognosis.  Our  plan  was  to  make  three  counts  on  each  patient  at 
monthly  intervals,  and  then  take  the  average  as  a  basis  for  our  estimate  of  the 
case.  This  plan  was  carried  out  with  most  of  the  group,  although  a  few  left 
before  all  the  smears  could  be  obtained. 

Two  years  have  elapsed  since  the  study  was  made.    We  have  judged  the 
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success  or  failure  of  the  method  in  any  given  case  by  the  subsequent  history  of 
the  patient. 

In  62  cases  the  count  correctly  forecasted  the  outcome  in  42  without  quali- 
fication. These,  therefore,  need  not  be  considered  in  detail.  With  the  other 
20  the  method  failed  wholly  or  in  part.  Certain  of  these,  however,  should  be 
disregarded  for  the  following  reason: 

In  four  cases  the  counts  indicated  a  good  prognosis,  but  the  patients  did 
poorly.  Two  of  these  were  suffering  from  tertiary  syphilis,  and  their  decline 
was  in  all  probability  influenced  by  that  disease.  The  other  two  were  alco- 
holics. They  did  well  while  following  treatment  properly,  but  ruined  their 
chances  of  recovery  by  their  excesses. 

In  8  other  cases  the  count  indicated  a  doubtful  prognosis,  i.  e.,  the  number 
of  cells  in  Classes  I  and  II  were  between  55  and  70.  These  have  done  well. 
All  of  them,  however,  showed  counts  which  were  but  slightly  over  the  boundary 
from  "normal,"  e.  g.,  the  number  of  cells  in  Classes  I  and  II  were  56  or  57. 
Since  we  cannot  consider  an  arbitrary  division,  such  as  Arneth  has  set  down,  to 
be  absolute,  it  is  not  fair  that  these  8  should  be  checked  against  the  method. 
Taking  out  these  12,  there  remain  8  of  the  62  in  which  the  method  failed  to 
indicate  the  right  prognosis.     These  cases  will  be  taken  up  in  some  detail. 

Case  i. — J.  P.,  male,  married,  aged  forty-one.  Admitted  March  27,  igii. 
Right  lung  dull,  with  moist  rales  to  the  fourth  rib.  Weight  normal.  Temper- 
ature varying  from  normal  to  100°  F.;  pulse  from  90  to  100.  Sputum  two 
ounces.  The  disease  was  active  to  August  ist,  and  he  was  in  bed  a  great  deal 
on  account  of  hemorrhages  and  fever.  After  that  date  his  temperature  and 
pulse  remained  normal  and  his  strength  gradually  improved.  He  was  dis- 
charged March  30,  191 2,  as  an  arrested  case,  and  was  employed  as  a  carpenter 
at  the  sanatorium.  Three  counts  were  made  on  this  man  near  the  time  of  his 
discharge. 


February  9,  1912 
March  22,1912 
May  3,  1912 


W.  B.  C.     Class  I 


12,000 

10,000 

9,000 


14 
16 
12 


II 


54 

57 
57 


ni 


26 
26 
30 


IV 


Index 


68/32 
73/27 
69/31 


One  of  these  counts  is  "bad,"  the  other  two  are  very  nearly  in  the  same 
class.  Still  this  man  has  been  doing  full-time  work  in  the  carpenter  shop  for 
the  last  two  years.     He  has  lost  no  time  on  account  of  illness. 

Case  2. — R.  O.,  female,  widow,  aged  twenty-five.  Admitted  September  2, 
1910.  Left  lung,  impaired  resonance  and  small  moist  rales  throughout,  with 
a  cavity  at  the  apex.  Right  lung,  similar  condition  in  the  upper  half.  Tem- 
perature, 101°  F.,  and  pulse  no.  Weight  reduced  from  114  to  96.  By  Janu- 
ary I,  1911,  temperature  and  pulse  had  become  normal.  Her  weight  had  in- 
creased to  135,  and  her  general  condition  was  very  good.  The  right  lung  had 
cleared  of  rales  and  the  left  was  much  improved.  The  improvement  was  unin- 
terrupted until  her  discharge.  May  11,  191 2.  The  right  lung  was  then  clear; 
the  left  was  dull  throughout,  with  numerous  pleural  creaks  and  signs  of  a  small 
cavity  at  the  apex.     There  were  no  moist  rales.     The  temperature  and  pulse 
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had  been  normal  seventeen  months  and  her  general  condition  was  excellent. 
She  was  employed  as  a  ward  maid  in  the  sanatorium,  where  she  worked  eighteen 
months  and  then  married.  Her  health  has  remained  good.  Three  counts 
on  this  case  were  as  follows: 


February  28,  1912 
April  9,  1912 

May  7, 1912 


W.  B.  C. 

Class  I 

II 

III 

IV 

13,500 

14 

57 

29 

0 

11,500 

12 

45 

36 

7 

17,500 

7 

54 

38 

1 

Index 


71/29 

57/43 
61/39 


One  of  these  counts  is  "bad,"  the  others  "tend  to  bad,"  still  the  patient, 
although  an  advanced  case,  made  marked  improvement  and  held  it  under 
working  conditions. 

Case  3. — B.  W.,  female,  single,  aged  twenty-four.  Admitted  May  9,  1911. 
Active  tuberculosis  to  the  fourth  rib  on  the  right  side  and  at  the  left  apex. 
Loss  of  15  pounds  in  weight.  Her  temperature  varied  from  normal  to  101°  F.; 
pulse  from  normal  to  no,  until  August  i,  1911,  when  both  became  normal  and 
remained  so.  She  regained  her  lost  weight.  The  lungs  improved  gradually. 
She  was  discharged  July  10,  191 2,  without  active  signs  of  disease.  Her  general 
condition  was  good.     Three  counts  were  made: 


February  1, 1912 
March  29, 1912 
May  7, 1912 


W.  B.  C. 

Class  I 

II 

III 

IV 

7000 

25 

54 

20 

1 

4000 

15 

55 

28 

2 

8500 

14 

54 

29 

3 

Index 


79/21 
70/30 

68/32 


Two  of  these  counts  are  "bad,"  the  other  "tends  to  bad,"  still  the  patient 
has  since  done  well,  and  most  of  the  time  has  been  at  work. 

Case  4. — I.  E.,  female,  single,  aged  twenty-one.  Admitted  September  21, 
1910.  Right  lung  dull,  with  scattered  moist  rales  over  upper  half.  Temper- 
ature, 99°  F.;  pulse,  90  to  100.  Loss  of  weight,  12  pounds.  General  condition 
poor.  Soon  after  admission  she  had  several  large  hemorrhages  which  came 
near  proving  fatal.  After  this  her  general  condition  improved  considerably. 
The  temperature  and  pulse  remained  constantly  normal ;  the  weight  increased 
to  three  pounds  above  her  average.  The  disease  gradually  spread,  however, 
until  at  the  time  the  counts  were  made  the  whole  right  lung  was  involved. 


February  29, 1912 
April  9,  1912 

May  6, 1912 


W.  B.  C.      Class  I 


6000 
6000 
7500 


14 
13 
10 


56 

52 

57 


III 


29 

31 
30 


IV 


Index 


70/30 

65/35 
67/33 


Her  physical  condition  apparently  remained  stationary  in  every  way  from 
this  time  to  November,  191 2,  except  that  there  was  some  evidence  of  involve- 
ment at  the  left  apex;  then  induced  pneumothorax  treatment  was  begun. 
Twelve  doses  of  nitrogen  were  given  between  that  time  and  April,  19 13,  when 
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she  was  discharged.  It  was  impossible  at  the  time  of  discharge  to  tell  the  exact 
condition  of  the  right  lung  on  account  of  pneumothorax.  The  left  lung  was 
negative.  Her  general  condition  was  good,  except  that  she  had  lost  a  little 
weight,  but  she  was  still  above  her  normal.  She  has  been  working  as  a  waitress, 
and  when  heard  from  recently  was  feeling  well. 

It  is  hardly  fair  to  hold  this  case  up  as  a  failure  of  the  Arneth  method.  We 
probably  changed  conditions  by  the  induced  pneumothorax  treatment,  and 
thereby  increased  her  resistance  by  that  treatment. 

The  four  cases  cited  are  those  in  which  the  patient  did  well,  although  the 
Arneth  count  was  either  "bad"  or  "tended  to  bad."  The  following  four  are 
those  who  did  poorly  when  the  counts  were  normal. 

Case  5. — F.  C,  male,  single,  aged  twenty-one.  Admitted  August  2,  191 1. 
Dullness  and  moist  rales  to  the  second  rib  and  to  the  spine  of  the  scapula  on  the 
right.  On  the  left,  dullness  to  the  spine  of  the  scapula.  Temperature,  99°,  pulse, 
90.  Sputum  four  ounces;  weight  normal  at  129  pounds.  General  condition 
good.  He  improved  gradually  until  January,  191 2.  The  lungs  improved,  his 
weight  reached  140  pounds,  and  his  temperature  and  pulse  remained  normal. 
In  January,  191 2,  he  had  a  fever  of  about  100°  for  five  or  six  days  only,  after 
which  there  were  signs  of  consolidation  at  the  left  base.  This  seemed  to  have 
no  ill  effect  and  he  remained  in  about  the  same  general  condition  until  the  mid- 
dle of  April,  191 2.     Three  counts  were  made,  with  the  following  results: 


February  16,  1912 
March  28, 1912 
AprU         30, 1912 


W.  B.  C. 

Class  I 

II 

III 

IV 

12,000 

6 

49 

38 

7 

12,000 

13 

43 

40 

4 

14,000 

7 

44 

42 

6 

Index 

55/45 
56/44 
51/49 


These  counts  are  all  normal  excepting  one,  which  is  only  one  cell  in  excess. 
This  seemed  at  the  time  to  agree  with  his  condition.  But  in  April,  1912,  he 
began  to  lose  weight,  from  140  pounds  in  April,  to  125  in  July.  His  general 
condition  seemed  worse,  although  his  temperature  and  pulse  remained  normal 
and  his  lungs  stationary.  He  remained  the  same,  with  possibly  a  very  slight 
gain,  until  October,  191 2,  when  his  slow  progress  induced  us  to  try  artificial 
pneumothorax.  Six  doses  of  nitrogen  were  given  between  October  18,  191 2, 
and  January  2,  1913,  when  he  was  transferred  to  the  Rutland  State  Sanatorium. 
His  temperature  and  pulse  were  then  normal,  but  his  weight  was  four  pounds 
less  than  on  admission,  and  15  pounds  less  than  his  maximum  during  residence. 
There  was  some  consoUdation  at  the  base  of  the  left  lung,  and  an  almost  com- 
plete pneumothorax  on  the  right  side.  On  account  of  dyspnea  the  artificial 
pneumothorax  treatment  was  discontinued.  At  present  his  condition  is  slowly 
progressive. 

Case  6. — J.  C,  male,  single,  aged  twenty-six.  Admitted  July  2,  1910. 
Two  upper  lobes  of  the  right  lung  and  the  upper  lobe  of  the  left  lung  showed 
active  tuberculosis.  Temperature  from  99°  to  100°  F.;  pulse  from  88  to  100; 
weight,  130 — a  loss  of  10  pounds.  After  three  months'  treatment  his  tempera- 
ture and  pulse  have  been  normal  up  to  the  present  time,  excepting  a  tempera- 
ture of  99.8°  F.  for  five  or  six  days  in  February  and  March,  1913,  when  he  was 
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confined  to  bed  most  of  the  time  on  account  of  small  hemorrhages.  His  lungs 
gradually  improved  until  December,  191 1.  Since  then  the  disease  has  pro- 
gressed very  slowly.  His  weight  increased  to  141  in  March,  191 1,  then  de- 
creased gradually  to  122  in  July,  191 2.  It  remained  at  about  this  point  until 
the  hemorrhages  in  February,  1913;  since  then  it  has  fallen  to  116.  The 
general  condition  is  that  of  a  quiescent  fibroid  case.  The  following  three 
counts  were  made: 


W.  B.  C. 

Class  I 

II 

III 

IV 

V 

Index 

February    9,  1912 

March      22,  1912 

May            2,  1912 

11,000 
12,000 
12,000 

12 
3 
2 

51 
48 
39 

33 
38 
49 

4 
10 
10 

1' 

63/37 
51/49 
41/59 

This  case  shows  one  count  "tending  to  bad"  and  two  which  are  "normal," 
while  the  man  was  remaining  stationary  at  the  time  the  counts  were  made. 
He  has  lost  some  ground  since.  His  chances  of  recovery,  however,  have  been 
considerably  reduced  by  his  addiction  to  the  use  of  alcohol.  Considering  these 
things  and  his  far-advanced  condition  on  admission,  too  much  weight  should 
not  be  given  to  the  apparent  failure  of  the  method  in  this  case.  He  certainly 
has  shown  marked  resistance. 

Case  7. — V.  N.,  female,  single,  aged  twenty-five.  Admitted  January  14, 
191 2.  Right  lung  dull  to  the  second  rib  and  to  the  spine  of  the  scapula,  with 
a  few  very  fine  rales  over  the  same  area.  Weight,  107;  average  weight  has 
been  121.  Temperature  normal,  pulse  variable,  often  reaching  no.  General 
condition  poor.  She  left  the  sanatorium  September  13,  1913,  feeling  somewhat 
better,  but  otherwise  unimproved.     Three  counts  were  made: 


February  9, 1912 
March  27, 1912 
April         27, 1912 


W.  B.  C.  Class  I 


8500 
9500 
9000 


33 
42 
29 


III 


39 
41 

47 


IV 


13 
11 
17 


Index 


48/52 
47/53 
33/67 


These  counts  were  well  within  the  "normal,"  still  the  patient  failed,  almost 
completely,  to  respond  to  treatment. 

A  note  on  this  case  is  necessary.  The  patient  was  in  the  Westfield  State 
Sanatorium  from  July  25,  1910,  to  May  3,  191 1,  the  course  of  the  disease 
during  that  time  being  the  same  as  that  described  above  for  the  second  period 
of  treatment.  In  August,  1907,  she  was  operated  on  for  appendicitis  and  tu- 
berculous peritonitis  was  found.  Since  then  she  has  had  constipation  and  in- 
digestion, with  frequent  pain  in  the  abdomen.  Her  general  condition  has  been 
the  only  thing  to  make  us  consider  her  an  unfavorable  case,  and  this  may  well 
be  the  result  of  the  abdominal  condition. 


Case  8. — H.  B.,  male,  single,  aged  twenty.  Admitted  December  18,  191 1. 
Right  lung,  dulness  and  moist  rales  to  the  second  rib  and  to  the  spine  of  the 
scapula.  Left  lung,  impaired  resonance  above  the  clavicle  and  to  the  spine  of 
the  scapula,  with  no  rales.     Weight,  156,  which  was  considerably  above  his 
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average.  Temperature  and  pulse  normal,  and  remained  so  during  his  stay  in 
the  sanatorium.  His  general  condition  remained  good.  The  lungs,  however, 
were  a  little  worse  at  each  examination.  When  discharged,  February  24,  1913, 
the  right  lung  was  dull  to  the  third  rib  in  front  and  all  over  the  back;  rales  were 
numerous.  The  left  lung  was  dull  to  the  second  rib  in  front  and  to  the  inferior 
angle  of  the  scapula,  with  rales  over  the  area  of  dulness.  These  counts  were 
made: 


W.  B.  C. 

Class  I 

II 

ni 

IV 

V 

Index 

February  17,  1912 

March       26,  1912 

April         30,  1912 

12,000 
11.000 
13,000 

9 
4 
3 

40 
37 
41 

43 
43 
48 

8 

14 
7 

2' 
1 

49/51 

41/59 
44/56 

All  these  counts  were  "normal,"  still  the  disease  has  been  slowly  but  steadily 
progressive. 

After  describing  the  cases  in  which  the  method  failed,  it  is  but  fair  to  men- 
tion a  few  in  which  it  was  most  helpful.  Four  cases  which  seemed  to  be  doing 
very  well  gave  bad  counts.  By  the  usual  clinical  signs  we  were  justified  in 
expecting  a  favorable  outcome.  In  all  of  them,  however,  the  prognosis  indi- 
cated by  the  Arneth  count  proved  to  be  correct.  Two  of  these  will  illustrate 
the  group. 

Case  9. — E.  M.,  male,  single,  aged  thirty.  Admitted  November  i,  1911. 
One  lobe  of  the  right  lung  and  two  of  the  left  lung  were  involved.  Up  to  March 
5,  191 2,  his  temperature  and  pulse  had  been  normal  except  for  a  few  days. 
His  weight  had  increased  from  148  to  157  (the  normal  was  156).  The  condition 
of  the  lungs  had  improved.     The  Arneth  count  on  February  14,  191 2,  was: 


W.  B.  C. 

Class  I 

II 

III 

IV 

Index 

11,500 

11 

56 

28 

5 

67/33 

March  5th,  tuberculous  pneumonia  developed;    temperature  and  pulse 
were  high  for  three  weeks.     He  lost  23  pounds  in  weight  following  this  attack. 
Another  count  on  April  2  was: 

W.  B.  c. 

Class  I 

II 

III 

IV 

Index 

7000 

15 

50 

34 

1 

65/35 

He  did  not  do  well  after  the  pneumonia,  and  was  discharged  against  advice 
in  June,  191 2.     Death  occurred  eight  months  later. 

Case  id. — A.  L.,  male,  married,  aged  thirty-one.  Admitted  December  14, 
191 1.  The  right  lung  showed  active  disease  to  the  third  rib  in  front  and  to  the 
angle  of  the  scapula.  Temperature  and  pulse  normal.  Weight,  143  pounds, 
which  was  10  pounds  under  normal.  His  temperature  and  pulse  remained 
normal  until  March  16,  1912,  and  the  weight  increased  to  147.     The  lungs  had 
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made  a  satisfactory  improvement.     Contrary  to  our  expectations  he  showed 
these  "bad"  counts. 


W.  B.  C. 

Class  I 

II 

III 

IV 

Index 

February  14,  1912 

12,000 
11,000 

19 
18 

52 
43 

26 
35 

3 
4 

71/29 

March      28, 1912 

61/39 

On  March  i6th  his  temperature  began  to  be  irregular,  and  on  April  5  th  it 
went  to  102.  and  the  pulse  to  90  for  ten  days.  From  that  time  on  the  tempera- 
ture was  variable.  At  discharge,  June  15,  1912,  the  rales  were  much  more 
numerous  in  the  right  lung  and  the  left  apex  was  also  involved. 

Both  of  these  cases  seemed  to  be  doing  very  well,  but  the  Arneth  count 
foretold  the  change  for  the  worse  a  month  before  it  could  otherwise  be  noted. 
There  were  two  other  cases  of  a  similar  kind  in  our  series,  but  their  histories 
need  not  be  given. 


SUMMARY 

As  a  result  of  this  study  we  consider  that  the  neutrophilic  blood-picture  is 
of  marked  value  in  prognosis.  In  67  per  cent,  of  our  group  of  cases  the  degree 
of  shifting  to  the  left  correctly  indicated  the  prognosis  of  the  patient.  The 
blood-picture  will  sometimes  give  an  earlier  indication  of  the  status  of  the  case 
than  can  be  obtained  by  physical  examination  and  study  of  the  symptoms. 
It  furnishes  an  equally  valuable  index  in  either  early  or  advanced  tuberculosis, 
as  by  this  means  we  can  determine  with  considerable  accuracy  a  patient's 
resistance  to  the  infecting  strain  of  bacilli. 
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INTRODUCTORY  REMARKS 


The  Chairman :  It  gives  me  great  pleasure  to  call  to  order  the  Sociological 
Section  of  the  Tenth  Annual  Meeting  of  The  National  Association  for  the  Study 
and  Prevention  of  Tuberculosis.  It  is  ten  years  since  the  nation-wide  cam- 
paign against  tuberculosis  was  begun.  Year  after  year  progress  has  been  re- 
ported. Each  year  sees  the  invasion  of  new  fields.  Each  year  sees  more 
intensive  work  being  developed  in  State  fields.  Each  year  sees  the  physical 
and  sociological  phases  of  tuberculosis  work  brought  more  closely  together. 
Tliere  has  been  developed  a  new  realization  of  the  need  of  socially  trained 
physicians,  of  socially  trained  nurses,  and  those  of  us  who  have  been  fortunate 
in  having  associated  with  us  the  specially  trained  workers  can  see  results  that 
have  never  been  obtained  before.  Gradually  we  have  reached  a  point  in  our 
work  where  the  needs  of  the  individual  sufferer  have  been  provided  for.  More 
time  is  being  given  to  the  study  of  the  field  work  necessary  for  the  prevention  of 
the  disease.  As  our  president  has  so  well  put  it,  the  tuberculosis  problem  can- 
not be  treated  from  the  individual  case.  Emphasis  must  be  laid  on  the  bio- 
logical unit  of  the  family,  and  not  the  pathological  unit  of  the  patient.  There 
are  many  interesting  and  perplexing  problems  which  present  themselves  from 
the  sociological  point  of  view.  We  see  the  utmost  importance  of  a  thorough 
understanding  and  appreciation  of  the  relative  value  of  every  phase  of  the 
human  life  in  the  prevention  of  the  disease — the  prenatal  care  of  the  child, 
infant  hygiene,  child  hygiene,  medical  inspection  of  the  public  schools,  the 
living  and  working  conditions  of  each  member  of  the  family,  the  amount  and 
right  use  of  the  family  income,  each  and  every  family  requiring  the  services 
of  a  dozen  different  experts.  There  is  perhaps  no  better  demonstration  of  the 
old  saying,  "Patience  is  a  virtue,"  than  that  presented  by  a  family  unfortunate 
enough  to  have  within  its  midst  a  case  of  tuberculosis,  a  sick  baby,  and  a  father 
out  of  a  job. 

To  an  interested  onlooker  the  eagerness  and  precision  with  which  each 
specially  trained  nurse  or  social  worker  responds  to  the  call  are  nothing  short 
of  marvelous.  But  what  is  the  outcome?  Does  the  father  get  a  job?  Does 
the  baby  grow  strong  and  well  and  become  a  useful  citizen,  or  does  it  recover 
from  the  infant  malady  only  to  fall  a  victim  to  the  tuberculosis  of  which  its 
brother  failed  to  be  cured? 

There  are  times  when  it  seems  to  me,  if  you  could  reduce  the  lost  energy 
spent  in  social  and  nursing  work  to  quarts  of  gasoline,  that  you  could  run  almost 
any  kind  of  an  automobile  thousands  of  miles,  and  yet  in  the  main  I  am  sure 
that  more  scientific  work  is  being  done  each  day  in  the  handling  of  the  many 
social  problems. 

This  leads  me  to  the  brief  mention  of  the  possibility  and  desirability  in  the 
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immediate  future  of  the  development  of  the  nurse,  so  trained  in  nursing  and 
social  work  that  the  one  nurse  to  the  family  may  be  a  possibility  and  much 
lost  effort  and  overlapping  avoided. 

Of  great  importance,  and  having,  I  believe,  tremendous  influence  in  the 
end-result,  are  the  establishment  and  development  of  tuberculosis  work  under 
municipal  and  State  control.  It  is  but  the  first  step  in  the  development  of  the 
public  control  and  support  of  great  public  welfare  or  social  service  departments, 
providing  for  the  health  need,  the  social  and  recreation  need,  not  for  the  indi- 
vidual, or  at  most  for  small  numbers  of  individuals,  as  must  be  the  case  when 
the  work  is  financed  by  private  funds,  but  for  the  needs  of  the  community  as  a 
whole.  There  will  follow  a  placing  of  responsibility  for  conditions  that  make 
for  poverty,  disease,  and  crime,  and  the  State  and  municipality  will  come  to 
see  the  value  of  the  conservation  of  human  life  and  human  effort.  Trained 
workers  will  be  called  for;  training  schools  must  be  provided,  and  physicians 
and  nurses,  social  workers,  all  will  be  working  in  closer  harmony,  more  intelli- 
gently, and  the  problem  as  a  whole  will  then  be  attacked,  and  results,  lasting 
and  sure,  will  begin  to  be  obtained. 


THE  PROBLEM  OF  INFECTION  IN  TUBERCULOUS 
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It  is  now  a  generally  accepted  fact  that  a  very  large  amount  of  tuberculous 
infection  occurs  in  childhood  in  the  intimate  contact  of  family  life.  Mac- 
Corison  and  Burns,  of  the  North  Reading  State  Sanatorium  in  Massachusetts, 
in  an  article  entitled  "The  Role  of  Family  Clusters  in  the  Prevalence  of  Pul- 
monary Tuberculosis,"*  have  shown  in  a  striking  manner  how  such  family 
infection  occurs,  and  that  where  there  is  one  case  of  consumption  in  a  family, 
others  will  be  found  on  careful  examination.  Out  of  1300  admissions,  they 
found  134  instances  of  family  clusters  of  three  or  more.  They  believe  that 
"the  swiftest  channel  for  the  spread  of  this  disease  and  for  the  furtherance  of 
its  activity  is  through  family  lines."  As  far  as  such  infection  is  concerned,  we 
need  accept  onlv  the  fact  that  it  does  to  a  large  extent  take  place  in  the  home 
and  not  enter  into  any  intricate  and  detailed  study  of  its  exact  time  and  method 

of  invasion.  ^.-cc*- 

There    are  three  large  groups  of  consumptives  that  are  the  chief  factors  in 
family  infection.    The  first  is  a  class  of  cases,  large  or  small,  depending  on  the 
nature  of  the  community  and  the  standard  of  anti-tuberculosis  work  therein 
This  class  consists  of  the  undiscovered  consumptive.    Richard  Cabot  has  said 
that  every  case  of  typhoid  fever  should  be  looked  upon  as  a  disgrace  to  the  com- 
munity in  which  it  exists.     I  feel  still  more  strongly  that  the  discovery  of  a 
patient  with  advanced  consumption  who  must  have  been  distributing  death  and 
disease  for  months,  if  not  for  years,  prior  to  his  discovery,  is  a  terrible  disgrace 
not  only  to  the  medical  profession,  but  to  the  community  at  large.     One  of 
the  most  encouraging  signs  of  progress  is  that  such  cases  are  not  so  common  as 
they  were  and  that  the  public  is  more  alive  to  their  danger.  ^  As  a  factor  in 
family  infection,  they  are  bound  to  prove  a  constantly  diminishing  one.  ^          _ 
The  second  class  comprises  those  known  cases  of  consumption  living  m  their 
homes,  under  more  or  less  adequate  supervision.     INIany  of  these  receive  little 
or  no  real  treatment  of  any  kind,  but  are  merely  entered  on  the  books  or  indi- 
cated on  a  map  as  a  black-  or  red-headed  pin.     Ten  years  ago,  when  I  first 
became  interested  in  tuberculosis  work,  I  was  an  ardent  and  enthusiastic  be- 
liever in  home  treatment.     It  was  my  privilege  to  help  Dr.  Joseph  H.  Pratt, 
of  Boston,  in  his  original  class,  and  to  form  the  second  tuberculosis  class  in  this 
country.     In  almost  every  city  in  Massachusetts  I  have  described  how  tubercu- 

*  Boston  Medical  and  Surgical  Journal,  vol.  clxixi,  No.  7,  pp.  224-228. 
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losis  can  be  treated  with  absolute  safety  at  home,  and  have  stated  that  the  in- 
telligent consumptive  is  no  more  a  danger  to  those  about  him  than  is  a  man  with 
a  wooden  leg.  I  have  changed  my  mind  absolutely  about  all  this.  It  is  only 
in  rare  instances  that  I  can  now  justify  myself  in  advising  a  patient  with  bacilli 
in  his  sputum  to  remain  at  home  without  having  had  previous  training  in  a 
sanatorium  or  elsewhere.  In  localities  where  there  are  inadequate  facilities 
for  hospital  or  sanatorium  care  treatment  in  the  home  is  better  than  nothing. 
As  a  substitute  for  sanatorium  treatment,  however,  I  believe  that  it  has  no 
place.  A  few  years  ago,  when  the  newer  sanatoria  in  Massachusetts  were 
opened,  and,  as  is  often  the  case,  many  advanced  consumptives  remained  in  the 
institutions  but  a  few  days  or  weeks  and  then  insisted  on  going  home,  the  late 
Dr.  Arthur  T.  Cabot,  then  chairman  of  our  board,  said  to  me:  "Hawes,  even 
if  we  take  these  advanced  cases  out  of  their  homes  for  only  a  week,  or  for  twenty- 
four  hours,  we  are  accomplishing  something."  I  believe  firmly  in  the  truth  of 
this  statement,  and  that  this  second  group  of  known  consumptives  who  are  now 
allowed  to  remain  in  their  homes,  without  having  had  any  sanatorium  training, 
should  and  will  be  like  the  first  class — a  small  and  diminishing  one. 

This  brings  us  to  the  third  group — discharged  sanatoriiun  patients.  I  be- 
lieve this  to  be  the  one  to  which  we  should  devote  our  energies  and  the  one  which 
will  show  the  best  results  as  a  reward  for  our  efforts.  I  cannot  but  feel  there 
has  been  much  taken  for  granted  as  regards  this  class  of  patients.  Doctors, 
nurses,  and  social  workers  have  felt  that  because  a  patient  has  been  to  a  sana- 
torium and  has  been  discharged  improved  or  otherwise,  as  the  case  may  be, 
after  a  short  or  long  stay,  he  must  have  learned  his  lesson  and  must  know  how 
to  care  for  himself  and  how  to  protect  others.  Unfortunately,  this  is  not  al- 
ways the  case.  On  account  of  this  feeling  nurses  and  social  workers  devote 
their  energies  to  other  patients,  leaving  the  discharged  sanatorium  patient  in  a 
position  of  false  security  at  a  most  vital  time  when  a  few  words  of  caution  and 
advice  would  help  him  to  keep  well  and  at  all  events  warn  him  against  infecting 
others. 

We  have  a  tremendous  weapon  for  good  or  for  evil  in  these  patients.  Even 
under  our  present  inadequate  system  in  Massachusetts  it  is  a  noteworthy  fact 
that  many  of  the  most  promising  applicants  for  admission  to  the  Rutland  State 
Sanatorium  are  referred  not  by  physicians,  but  by  ex-Rutland  patients.  In 
addition  to  this,  the  influence  of  the  trained  sanatorium  patient  in  his  home  and 
among  relatives,  friends,  and  neighbors  ought  to  be  a  potent  one.  If,  however, 
he  is  left  to  his  own  resources,  receives  neither  encouragment,  warning,  nor 
advice,  a  speedy  return  of  his  old  trouble  will  result.  This  will  not  only  be  a 
blow  to  him  and  to  his  family,  but  will  hurt  the  sanatorium  in  the  minds  of 
the  public  and  will  cause  the  State  to  lose  the  interest  and  capital  of  the  in- 
vestment already  sunk  in  that  individual  patient. 

In  Massachusetts  our  efforts  in  regard  to  our  discharged  patients  aim  to 
accomplish  three  things:  First,  the  continued  health  of  the  patient;  second, 
the  protection  of  his  family;  and  third,  the  stimulation  of  local  boards  of  health 
and  voluntary  organizations  to  act  for  themselves  and  to  accept  their  own  just 
responsibilities  in  this  regard.     Our  system,  as  thus  far  developed,  is  as  follows: 

When  a  patient  is  about  to  be  discharged  from  one  of  our  sanatoria  he  is 
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given  a  friendly  talk  by  the  superintendent,  who  explains  to  him  in  detail  his 
exact  condition,  what  he  must  do  after  he  leaves  the  sanatorium,  along  with 
advice  as  to  proper  occupation,  etc.  In  addition  to  this,  the  superintendent 
writes  a  personal  letter  to  the  patient's  physician,  if  he  has  one,  or  else  to  the 
dispensary  from  which  he  was  admitted,  in  which  information  as  to  the  patient's 
physical  condition  and  advice  for  the  future  are  set  forth.  Types  of  such  letters 
are  here  presented: 

March  20,  1913. 

My  dear  Doctor:  E.  C.  was  admitted  to  the  Rutland  State  Sanatorium  De- 
cember 9,  191 2,  on  an  application  made  out  at  the  Boston  Consumptives' 
Hospital.     He  was  discharged  March  19,  1913. 

He  was  admitted  as  an  incipient  case  of  pulmonary  tuberculosis,  and  was 
discharged  with  the  disease  "arrested."  At  the  time  of  admission  there  was 
slight  dulncss  to  the  third  interspace,  at  the  top  of  the  right  lung,  and  a  few 
fine  rales  both  front  and  back.  At  the  time  of  discharge  there  was  suspicious 
dulness  at  the  apex,  but  no  rales  were  heard.  The  patient  seemed  to  be  in 
excellent  physical  condition,  and  I  believe  he  will  be  able  to  take  up  some 
clerical  work,  such  as  he  had  been  doing,  and  if  he  uses  reasonable  precau- 
tions he  will  probably  be  able  to  live  very  well  in  Boston. 

I  advised  him  to  return  to  your  clinic  to  be  examined  occasionally. 

July  3,  1913. 

Dear  Doctor:  This  is  to  inform  you  that  Mr.  J.  B.,  admitted  to  this  sana- 
torium July  I  St,  two  days  ago,  absconded  at  7  A.  m.  today.  He  is  a  "moder- 
ately advanced"  case  of  pulmonary  tuberculosis,  expectorating  about  two 
ounces  of  sputum  per  twenty-four  hours,  in  which  tubercle  bacilli  are  exceed- 
ingly abundant.  He  has  vesperal  fever  and  other  signs  of  marked  disease 
activity. 

As  far  as  can  be  learned,  this  patient  said  that  he  left  the  institution  because 
he  did  not  like  it  here.  He  told  the  patients  that  he  wanted  to  get  out  to  cele- 
brate over  the  Fourth. 

This  patient  has  not  been  in  the  institution  long  enough  to  show  any  im- 
provement, but  he  has  shown  that  he  needs  treatment  immediately,  and  isola- 
tion from  healthy  people,  as  he  is,  no  doubt,  a  very  infectious  case. 

A  copy  of  such  a  letter  as  this  is  sent  to  the  local  board  of  health,  the  local 
tuberculosis  association,  if  such  there  be,  the  State  board  of  health,  and  to  me 
at  the  office  of  our  board  of  trustees.  Thus  everything  that  can  be  accomplished 
by  letter  seems  to  have  been  done.  The  more  important  part  of  the  work  is  to 
follow.  In  July,  191 2,  the  Board  engaged  the  services  of  Miss  Bernice  W. 
Billings,  a  trained  nurse  and  social  worker,  to  investigate  and  report  the  con- 
dition of  our  discharged  patients.  Her  duty  was  not  only  to  help  these  patients 
in  solving  the  problem  of  their  own  health  and  that  of  their  families,  but,  most 
important  of  all,  to  obtain  the  co-operation  of  local  forces;  to  make  them 
realize  that  it  is  their  responsibility  and  not  that  of  the  State.  The  term  "  local 
forces"  is  a  broad  one,  and  includes  local  boards  of  health,  anti-tuberculosis 
societies,  district  nursing  organizations,  churches,  employers,  women's  clubs, 
and  that  group  known  as  "benevolent  individuals."  The  work  of  Miss  Bil- 
lings, the  experiences  she  has  met  with,  and  the  wide  scope  of  her  task  have 
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been  interesting  and  valuable.  The  great  obstacles  she  has  encountered  have 
been  apathy  and  indifference;  next  to  these,  ignorance  as  to  methods  of  pro- 
cedure; and  last,  and  only  at  rare  intervals,  unwillingness  to  co-operate  or  to 
do  anything.  In  the  majority  of  instances  lack  of  funds  is  a  constant  obstacle 
to  effective  work. 

This  paper  is  based  on  a  study  of  600  patients,  discharged  from  the  North 
Reading,  Lakeville,  Westfield,  and  Rutland  State  Sanatoria  from  July  23,  191 2, 
to  October  16,  1913.  Miss  Billings  visited  these  patients  once  shortly  after 
their  discharge,  and  again  later  on  if  necessary.  The  great  majority  of  them — 
approximately  83  per  cent. — were  in  the  advanced  or  moderately  advanced 
stages  of  the  disease  at  entrance  to  the  sanatoria,  while  nearly  50  per  cent., 
much  against  the  superintendent's  judgment,  were  discharged  with  positive 
sputum  and  with  the  disease  still  active.  These  600  patients,  including  in  these 
figures  only  the  immediate  members  of  the  family,  exposed  2601  others  to  this 
disease.  Of  these  2601  individuals.  Miss  Billings  found  that  only  597,  or  23 
per  cent.,  had  ever  been  examined  for  tuberculosis,  despite  the  fact  that  at  the 
patient's  admission  to  the  sanatorium  his  physician  as  well  as  the  local  board 
of  health  were  at  once  notified,  so  that  the  other  members  of  the  family  might  be 
examined.  Of  these  597  exposed  patients  who  were  examined,  75,  or  i2>^  per 
cent.,  were  found  to  be  positive  cases  of  consumption.  There  were  966  chil- 
dren fifteen  years  and  under  among  these  exposed  individuals.  Of  these,  362, 
or  38  per  cent.,  had  been  examined,  and  38,  or  10^  per  cent.,  found  to  be  posi- 
tive cases.    These  figures  are  shown  in  the  following  table: 

TABLE  I.— 600  PATIENTS  VISITED  BETWEEN  JULY  23,  1912,  AND  OCTOBER  16, 

1913 

Total  number  of  persons  exposed 2601 

Total  number  of  persons  examined 597  (23  per  cent.) 

Total  number  of  persons  found  to  have  consumption .  .     75  (12>^  per  cent.) 

Total  number  of  children  exposed 966 

Total  number  of  children  examined 362  (38  per  cent.) 

Total  number  of  children  found  to  have  consumption  .     38  (10  per  cent.) 

A  Study  of  the  first  200  patients  in  this  group,  as  compared  with  the  last 
200,  is  of  interest.  The  two  following  tables  show  enough  improvement  as  the 
result  of  Miss  Billings'  work  to  encourage  us  to  further  effort. 

TABLE   XL— FIRST  200  PATIENTS   VISITED   BETWEEN    JULY   23,    1912,   AND 

NOVEMBER  20,  1913 

Total  number  of  persons  exposed 871 

Total  number  of  persons  examined 170  (20  per  cent.) 

Total  number  of  persons  found  to  have  consumption .  .     25  (14j!^  per  cent.) 

Total  number  of  children  exposed 295 

Total  number  of  children  examined 161  (54  per  cent.) 

Total  number  of  children  found  to  have  consumption  .     11  (7  per  cent.) 

TABLE   III.— LAST  200  PATIENTS  VISITED  BETWEEN    APRIL    22,    1913,  AND 

OCTOBER   16,    1913 

Total  number  of  persons  exposed 824 

Total  number  of  persons  examined 243  (30  per  cent.) 

Total  number  of  persons  found  to  have  consumption .  .     13  (5  per  cent.) 

Total  number  of  children  exposed 319 

Total  number  of  children  examined 153  (48  per  cent.) 

Total  number  of  children  found  to  have  consumption  .       8  (5  per  cent.) 


JOHN   B.    HA^VES,    2D,    M.D.  265 

Although  the  totals  are  not  very  large,  these  results  are  too  striking  and  show 
too  uniform  a  tendency  in  the  right  direction  to  be  altogether  a  coincidence. 
In  each  group  of  200  patients  the  total  number  of  persons  exposed  is  nearly  the 
same.  The  proportion  of  those  examined  for  tuberculosis  rose  from  20  per 
cent,  in  the  first  group  to  30  per  cent,  in  the  second;  while  of  those  examined, 
the  percentage  of  positive  cases  dropped  from  i^}4  per  cent,  in  the  first  group 
to  5  per  cent,  in  the  second.  Likewise  with  the  children  exposed,  in  the  first 
group  of  those  examined  7  per  cent,  were  found  positive,  while  in  the  last  group 
only  5  per  cent,  were  positive  cases.  The  class  of  patients  during  this  time 
has  not  changed.  There  are  just  as  many  advanced  cases  with  positive  sputum 
among  the  last  group  as  among  the  first.  The  work  we  have  done  among  these 
patients  is  not,  of  course,  the  only  factor  in  this  improvement,  but  it  is  one 
factor  and  I  believe  an  important  one.  The  individual  work  with  patients 
which  Miss  Billings  has  done,  although  in  itself  admirable,  is  not  so  important 
as  what  she  has  accomplished  in  getting  after  local  authorities  in  a  tactful  way 
and  trying  to  persuade  them  to  accept  their  own  responsibilities.  The  fol- 
lowing case  is  a  discouraging  example  of  conditions  that  Miss  Billings  often 
finds: 

Mrs.  A.  was  discharged  from  a  State  sanatorium  August  2,  1913,  as  "ad- 
vanced" "improved"  case  with  positive  sputum  and  throat  involvement.  She 
had  improved  somewhat  during  her  stay  in  the  sanatorium.  In  a  letter  to  her 
physician  and  to  the  local  board  of  health  it  was  recommended  that  the  patient 
continue  treatment  and  isolation  necessary  on  account  of  her  careless  habits. 
Shortly  after  this  Miss  Billings  called  and  found  that  the  patient  and  the  family 
had  moved  to  an  old  three-room  tenement  in  a  narrow,  dirty  street.  The 
patient  was  sleeping  in  the  kitchen.  The  family  consisted  of  a  husband,  who 
worked  in  a  cotton  mill,  and  two  children,  ages  eight  and  six.  The  members  of 
the  family  had  never  been  examined,  nor  had  the  family  been  visited  by  any 
local  agency.  The  patient  refused  to  consider  hospital  treatment.  This  case 
was  reported  to  the  local  board  of  health  and  to  the  Visiting  Nursing  Associa- 
tion. Three  months  later  the  visiting  nurse  reported  that  the  house  was  clean 
and  that  the  patient  was  sleeping  in  a  bed-room  alone.  Recently,  however. 
Miss  Billings  again  visited  and  found  the  patient  ill  in  bed  and  cared  for  by  her 
son,  aged  eight  years,  during  the  day,  and  by  her  husband  during  the  night, 
the  husband  sleeping  in  the  kitchen.  The  nurse,  who  visits  each  day,  stated 
that  the  windows  were  never  open.  The  patient  refused  to  enter  a  hospital 
and  said  she  would  die  at  home.  The  husband  and  children  had  not  been  ex- 
amined. I  reported  this  condition  to  the  State  Board  of  Health  on  February 
18,  1914.  Later  on  the  visiting  nurse  reported  that  the  patient  died  March  9, 
1914,  that  the  children  had  been  examined,  and  both  found  to  be  tuberculous. 

There  are  many  cities  and  towns  where  Miss  Billings'  visits  are  merely  per- 
functory, and  often  quite  unnecessary  so  active  and  efficient  is  the  local  work; 
there  are  many,  however,  like  the  above,  where  lack  of  interest,  ignorance  as 
to  methods,  and  lack  of  funds  offer  almost  insuperable  obstacles. 

Some  time  in  the  future  our  aims  in  Massachusetts  are  to  have  a  trained 
social  worker  in  each  of  our  institutions.  It  will  be  the  duty  of  such  a  person 
to  become  acquainted  with  the  patients,  to  devote  her  attention  especially  to 
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those  about  to  leave,  to  find  out  their  plans  for  the  future,  and  to  prepare  the 
way  for  them.  In  addition  to  this,  instead  of  the  one  field  worker  which  we  now 
have,  we  hope  to  have  one  or  more  for  each  institution.  It  will  never  be  our 
plan,  by  any  such  arrangement  as  this,  to  supplant  or  discourage  local  efforts. 
This  problem  is  purely  a  local  one.  The  fact  that  a  patient  has  gone  to  a  State 
sanatorium  must  in  no  way  remove  the  responsibility  of  his  city  or  town  con- 
cerning the  care  of  his  family,  examination  of  its  members,  cleaning  and  fumi- 
gating of  his  house  or  tenement,  and  supervision  of  the  patient  on  his  return. 
Our  work  on  behalf  of  the  State  will  be  to  direct  and  encourage  such  local  work. 
That  it  is  possible  to  do  this,  to  some  degree  at  least,  and  that  our  present 
efforts  in  Massachusetts  are  accomplishing  something  in  preventing  family 
infection,  I  hope  has  been  demonstrated  by  the  figures  I  have  presented. 
In  conclusion,  I  would  summarize  this  subject  as  follows: 

1.  Tuberculous  infection  takes  place  chiefly  in  childhood  years  in  the  inti- 
mate contact  of  family  life. 

2.  There  are  three  classes  of  consumptives  which  are  the  chief  sources  of 
family  infection,  the  unknown  case,  the  known  case  treated  in  his  own  home, 
and  the  returned  sanatorium  or  hospital  patient. 

3.  For  reasons  given  above,  the  last  class  of  returned  sanatorium  patients 
is  the  most  important  one  and  best  repays  our  efforts. 

4.  The  responsibility  of  the  State  toward  its  patients  does  not  end  when  the 
patient  is  discharged,  nor  does  the  responsibility  of  the  municipality  end  when 
the  patient  leaves  for  a  State  sanatorium. 

5.  Co-operation  between  state  and  local  forces  must  be  constantly  striven 
for.  Tuberculosis  is  primarily  a  local  problem.  The  State  may  well  direct 
and  advise  but  not  replace  local  work. 

6.  Our  results  in  Massachusetts  with  what  little  machinery  we  yet  have, 
as  based  on  these  600  discharged  patients,  show  that  much  can  be  accomplished 
in  preventing  family  infection  in  the  manner  above  described. 


DISCUSSION  ON  PAPER  BY  DR.  HA  WES 
Dr.  Walter  C.  Bailey,  Boston,  Mass. :  I  am  glad  to  discuss  this  paper 
presented  by  Dr.  Hawes,  as  it  shows  a  very  encouraging  condition  of  affairs 
in  Massachusetts.  The  logical  conclusion  to  be  drawn  from  this  work  is  that 
the  child  must  be  removed  from  the  family  or  the  family  from  the  child  if  we 
are  to  make  continued  progress  in  the  right  direction.  I  am  familiar  with  Miss 
Billings'  work  and  know  that  she  has  been  most  active  in  stimulating  local 
interests — boards  of  health,  local  societies,  physicians,  etc.,  to  take  up  this 
very  necessary  work  of  the  examination  of  the  whole  family,  and  especially  the 
children,  where  there  is  a  reported  center  case  of  pulmonary  tuberculosis  pres- 
ent. In  a  system  of  this  kind,  as  in  every  other  system,  the  personal  equation 
is  the  important  one,  and  very  few  physicians  know  how  to  make  an  early 
diagnosis  of  tuberculous  infection  in  a  child,  though  they  can  make  a  fairly 
early  diagnosis  of  tuberculous  disease  in  a  child.  I,  therefore,  am  somewhat 
suspicious  of  the  number  of  children  reported  negative  in  this  report  and  believe 
that  the  infected  cases  in  these  children,  a  certain  proportion  of  whom  will  in 
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later  years  furnish  us  with  a  case  of  pulmonary  tuberculosis,  should  be  larger. 
It  comes  down  to  this,  then,  that  such  examinations  should  be  made  by  an 
expert  who  should  use  every  method  known  to  science  to  make  a  diagnosis  of 
infection,  and  that  all  these  children,  whether  declared  infected  or  not  at  the 
time  of  examination,  should  be  listed  either  by  the  school  or  health  authorities 
and  have  especial  care  and  supervision.  In  this  way  their  resistant  powers  may 
be  built  up  and  they  will  be  helped  to  withstand  the  infection.  If  we  can  start 
this  campaign  now  to  take  care  of  these  latent  cases,  twenty  years  from  now 
we  will  have  greatly  reduced  the  number  of  adult  cases  of  pulmonary  tuber- 
culosis. 

Dr.  James  Alexander  Miller,  New  York:  This  subject,  of  course,  strikes 
at  the  fundamental  problem  of  anti- tuberculosis  work.  We  have  all  been 
very  much  interested  in  the  work  which  Dr.  Hawes  has  described.  It  seems  to 
me,  however,  that  with  this  tremendous  problem  before  us  it  is  important  that 
those  who  are  facing  it,  both  physicians  and  laymen, — for  the  latter  are  getting 
to  be  experts  in  this  line, — should  begin  to  discriminate  a  little  bit  in  our  deal- 
ings with  the  various  classes  of  tuberculous  patients.  Our  problems  are  so 
tremendous,  the  numbers  are  so  vast,  the  expense  and  sacrifices  involved  so 
great,  that  we  ought,  it  appears  to  me,  to  concentrate  our  efforts  first  in  the 
place  where  the  danger  is  greatest  and  the  most  acute. 

This  disease  is,  of  course,  primarily  a  home  disease,  and  it  is  of  the  greatest 
danger  to  the  children ;  but  not  every  case  who  is  registered  as  a  case  of  tubercu- 
losis, or  in  which  a  positive  diagnosis  is  made,  is  of  the  same  danger  to  its  family 
or  associates  as  another  case  may  be.  The  amount  of  danger  depends  on  the 
character  of  the  case,  generally  speaking,  upon  the  amount  of  the  sputum  the 
patient  may  have,  plus  the  presence  of  bacilli  in  varying  quantities — the 
greater  the  number,  the  greater  the  danger;  and,  thirdly,  upon  the  habits  of 
the  patient. 

Now,  it  is  possible  to  so  conduct  matters  in  the  home  that  infection  of  others 
does  not  occur;  but,  as  Dr.  Hawes  has  pointed  out,  it  is  extremely  difficult,  and 
it  is  not  usually  obtained  by  our  ordinary  methods.  One  of  the  most  interest- 
ing experiments  of  recent  years  is  the  Home  Hospital  experiment  in  New  York, 
where  somewhat  over  30  families  have  lived  under  conditions  which  are  ideal 
for  the  individual,  and  where  the  supervision  is  very  strict  and  the  hygienic 
habits  noted  over  a  period  of  two  years.  So  far  as  one  is  able  to  judge,  no 
secondary  cases  of  infection  have  occurred. 

On  the  other  hand,  we  have,  as  the  opposite  of  the  Home  Hospital  condi- 
tions, in  such  cities  as  New  York  particularly,  the  homeless  consumptive. 
Here  there  is  absolutely  no  home  and  no  supervision,  but  tremendous  danger; 
that  is,  we  are  dealing  with  those  who  are  absolutely  careless  of  hygienic  habits, 
and  over  whom  we  are  unable  to  exercise  any  supervision.  They  go  about,  in 
and  out  of  the  hospitals,  perhaps  drunk  half  the  time,  promiscuously  expec- 
torating, and  thus  spreading  disease  broadcast,  as  is  very  definitely  shown  by 
statistics  of  the  incidence  of  this  disease  in  the  lodging-house  population. 

It  seems  to  me,  therefore,  that  the  time  has  come  when  we  should  begin, 
from  both  a  medical  and  a  sociological  point  of  view,  to  discriminate  somewhat. 
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and  to  bring  to  bear  all  the  possible  pressure  we  can,  in  season  and  out  of  sea- 
son, upon  the  control  of  this  dangerous  element  in  our  tuberculous  population. 

We  might  be  able  also,  through  such  discrimination,  to  save  some  money. 
There  is,  generally  speaking,  no  reason  why  the  same  amount  of  expense  for 
supervision  and  visiting  in  the  home  should  be  incurred  in  connection  with  a 
closed  case  who  never  has  had  tubercle  bacilli  in  his  sputum,  or  a  case  that  has 
been  discharged  from  a  sanatorium,  as  in  the  supervision  over  advanced  and 
dangerous  patients.  Yet,  as  we  are  organized  at  the  present  time,  we  are  treat- 
ing them  all  alike,  and  the  nurse  goes  in  and  spends  the  same  laborious  hour  over 
the  minute  details  of  hygiene  in  one  case  as  in  another.  It  has  seemed  to  me, 
therefore,  that  we  might,  particularly  in  our  large  cities,  have  some  different 
method  of  procedure  by  which  we  might  treat  differently,  as  to  the  amount  of 
time  and  effort  spent  upon  them,  the  cases  which  are  open  and  the  cases  which 
are  closed. 

There  is  another  class  of  case  among  those  to  which  Dr.  Hawes  alluded  as 
the  undiscovered  case,  which  I  think  is  perhaps  not  so  much  a  disgrace  to  the 
profession  and  the  community  as  is  the  usual  undiscovered  case.  I  am  re- 
ferring to  what  we  sometimes  call  the  chronic  tuberculosis  carrier.  I  have  seen 
many  cases  of  infection  in  families  where  the  father  or  the  mother  has  had  a 
chronic  cough  with  expectoration  for  many  years,  though  never  has  been  really 
ill.  They  called  it  "bronchitis,"  and  yet  they  never  considered  that  as  an 
illness  sufficient  to  need  medical  attention.  These  are  often  people  in  middle 
or  advanced  life,  with  cough  and  profuse  expectoration.  They  never  have  the 
symptoms  of  the  disease,  but  they  may  have  profuse  numbers  of  tubercle 
bacilli  in  their  expectoration.  They  are  very  similar  to  the  typhoid  carriers 
and  the  diphtheria  carriers.  Of  course,  they  have  the  disease,  and  it  is  easily 
discovered  upon  examination;  they  do  not  have  the  symptoms  of  the  disease, 
but  they  can  and  do  infect  others  easily.  We  should  maintain  a  closer  lookout 
for  these  cases. 

The  immediate  thing,  it  seems  to  me,  in  this  matter  of  controlling  family 
infection,  is  to  avoid  the  two  extremes:  First,  allowing  open  cases  in  the  home 
to  be  too  little  supervised,  and,  second,  creating  too  great  and  unreasoning 
dread  of  infection  in  the  community — phthisiphobia,  as  it  has  been  called.  In 
this  country  we  have  an  exaggerated  notion  of  the  dangers  of  infection  and  the 
methods  by  which  the  contagious  diseases  are  transmitted  from  one  person  to 
another — so  much  so  that  it  is  almost  impossible  to  get  a  tuberculosis  institu- 
tion or  a  contagious  disease  hospital  in  any  district,  because  of  the  popular 
opposition  which  it  immediately  encounters.  There  is  a  direct  analogy  between 
the  control  of  contagious  diseases  and  tuberculosis.  A  recent  report  from  the 
best  health  authorities  in  Massachusetts  states  that  disinfection  and  fumigation 
after  contagious  diseases  are  unnecessary,  but  that  the  point  where  effort  should 
be  directly  concentrated  is  the  local  care  of  that  patient — of  the  particular  dis- 
charges. I  think  that  is  largely  true  in  tuberculosis.  We  should  begin  to  think 
straight  in  this  matter,  concentrate  where  the  danger  is  greatest,  and  not  only 
emphasize  this,  but  also,  on  the  other  hand,  try  to  allay  somewhat  the  tre- 
mendous dread  of  infection  which  is  so  often  unreasonable  and  wide-spread  in  a 
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community.  I  think  that  wc  ought  to  begin  to  realize  our  responsibilities  in 
this  matter. 

The  discharged  cases,  which  Dr.  Hawes  has  properly  emphasized,  present  a 
most  important  problem,  which  has,  as  he  says,  been  neglected.  I  think  that 
we  have  laid  too  much  stress  upon  what  sort  of  occupation  these  cases  should 
have  and  too  little  stress  upon  what  kind  of  life  they  lead.  I  think  if  we  could 
do  as  he  described, — supervise  their  habits  of  life,  make  their  non-working 
hours  sbcteen  hours  a  day,  and  make  them  live  them  right, — that  we  would  give 
them  a  great  deal  more  latitude  than  we  have  in  the  past  as  to  how  they  spend 
their  eight  working  hours.  Efforts  in  this  direction  would  simplify  very 
materially  the  problem  of  after-care. 

I  have  just  been  asked  to  draw  to  the  attention  of  the  meeting  the  neglected 
negro  tuberculosis  problem.  I  know  nothing  of  this  problem  directly,  but  I 
would  be  very  glad  to  hear  it  discussed  if  there  is  any  one  here  who  knows  any- 
thing about  it.  One  of  the  workers  from  Baltimore  is  particularly  interested  to 
have  this  matter  brought  to  our  attention. 

Dr.  Dunning  S.  "Wilson,  Louisville:  I  can  qualify  as  having  had  some 
little  experience  with  the  treatment  of  the  tuberculous  negro.  We  have  the 
same  situation  here  that  we  would  have  ordinarily  in  the  East  in  connection 
with  the  ignorant  white.  When  it  comes  to  the  negro  problem,  of  course,  south 
of  the  Mason  and  Dixon  line  it  is  always  a  problem  which  we  must  face  sooner 
or  later,  and  which  some  of  us  are  trying  to  find  a  way  to  handle  to  the  best  ad- 
vantage. The  same  thing  is  true,  however,  about  the  negro  as  it  is  about  the 
ignorant  white  in  reference  to  discharge  from  institutions,  with  this  exception 
— that  there  is  probably  more  difficulty  in  getting  a  negro  into  an  institution 
and  hardly  less  difficulty  in  having  him  stay.  Usually,  to  describe  the  negro 
problem  when  it  comes  in  connection  with  the  sanatorium  or  hospitals  we  find 
the  negro,  after  his  being  persuaded  to  enter  the  institution,  willing  to  stay  for  a 
period  of  six  or  eight  weeks,  probably  until  the  insurance  which  he  gets  every 
week  ceases  to  be  given  to  him.  Then,  having  accumulated  anywhere  from 
thirty  to  forty  dollars,  which  has  been  taken  care  of  for  him  by  the  hospital 
authorities,  he  or  she  immediately  wishes  to  leave  in  order  that  they  may 
enjoy  in  the  city  the  fruits  of  their  resting  period. 

The  negro — I  may  speak  to  that  point  particularly — rarely  is  seen  unless 
absolutely  unable  to  perform  any  sort  of  work,  and  that  is  the  reason  it  is  so 
difficult  to  get  hold  of  him.  We  have  endeavored  to  utilize  the  lodges,  their 
churches,  and  their  employers  in  order  to  influence  them  either  to  go  to  the 
institutions  and  take  the  treatment  or  to  stay  there  after  they  have  once  gone 
there. 

In  reference  to  the  care  of  them  when  they  leave  the  institution,  whether  it 
happens  to  be  the  negro  or  white,  I  think  we  should  utilize  the  homes  as  we 
find  them  in  the  slum  districts,  and  I  think  that  could  be  made  possible  with  a 
little  intensive  work,  so  that  these  people  may  be  treated  under  the  conditions 
under  which  they  must  live  all  the  time.  I  think  it  will  be  found  to  some  ex- 
tent that,  when  the  patients  leave  the  model  tenements  of  New  York  and  go 
back  to  the  tenements  that  they  must  live  in  under  ordinary  living  conditions, 
there  will  not  be  quite  as  happy  results  obtained  as  we  had  hoped  for;  whereas 
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if  these  people  were  segregated  in  the  smaller  cities,  at  any  rate,  the  hospital 
authorities  working  hand  in  hand  with  the  associated  charities  and  other  or- 
ganizations, lasting  results  might  be  obtained.  It  is  Utopian  for  us  to  imagine 
that  the  model  tenement,  or  anything  like  it,  can  be  built  in  any  other  city. 
These  people  must  live  under  certain  conditions — certain  economic  conditions 
— which  determine  that  their  surroundings  are  not  going  to  be  what  we  would 
like  them  to  be.  The  thing  that  I  find  is  that  they  do  not  know  how  to  make 
use  of  what  they  have,  and  it  takes  the  constant  visiting  of  the  nurses  in  the 
home  to  try  to  teach  them  to  utilize  those  facilities  which  are  available,  which 
are  within  their  reach  from  a  financial  standpoint,  and  for  that  reason  I  think 
— I  will  take  the  liberty  of  repeating  again — that  in  these  slum  districts  the 
abode  that  persons  of  their  type  must  occupy  should  be  used  and  the  condi- 
tions met  there  and  mastered,  rather  than  removing  them  from  a  condition  in 
which  they  have  lived  previously  and  to  which  naturally  they  must  return — 
moving  them  to  an  ideal  condition  and  finally  seeing  them  drift  back,  neces- 
sarily so,  to  conditions  which  they  must  face,  and  with  which  they  are  unable 
to  cope.  For  that  reason  every  bit  of  work  that  is  done  should  be  done  in  an 
intensive  way.  I  think  we  all  scatter  our  fire  too  much.  We  have  a  few 
nurses  and  that  sort  of  thing,  but  it  would  be  much  better  for  us  to  take  certain 
districts  of  a  city  and,  utilizing  what  we  have  in  hand,  working  out  these  prob- 
lems right  within  that  district,  show  to  the  people  of  that  community  what 
can  be  done,  provided  we  have  a  sufficient  working  force  to  do  it  with.  Fumi- 
gation— I  like  to  hear  that  word,  but  I  really  don't  think  it  does  very  much 
good — not  so  much  fumigating,  not  so  much  formaldehyd,  but  lots  more 
scrubbing  and  cleaning,  and  keeping  it  that  way. 

Dr.  W.  H.  Lipman,  Chicago :  I  would  like  to  say  that  in  Chicago  several 
industrial  houses  have  had  a  great  deal  of  difficulty  in  finding  a  place — in  fact, 
they  have  not  found  it  yet,  if  I  am  right — where  they  could  place  a  colored 
patient  in  any  stage,  except  in  State  institutions. 

As  you  all  know,  colored  people,  the  same  as  white,  very  often  refuse  to  go 
to  State  institutions.  I  would  like  to  have  those  who  know  of  sanatoria  that 
accept  colored  patients  refer  us  to  them.  There  is  an  urgent  need  for  such 
institutions. 

Paul  Kennaday,  New  York :  I  should  like  to  add  what  might  be  called 
perhaps  a  foot-note  to  Dr.  Miller's  remarks.  He  said  it  was  more  important 
to  supervise  the  sixteen  non-working  hours  of  the  patient  than  the  working 
hours.  I  presume  that  that  is  true,  However,  I  think  we  should  bear  in  mind 
that  there  are  more  than  eight  working  hours — many  more.  That  is  just  the 
trouble  that  we  are  up  against  in  this  tuberculosis  movement.  Men  do  not 
work  eight  hours  except  in  certain  few  industries,  where  they  have  strong 
organizations.  Women  work  ordinarily  ten  hours  at  least.  Many  men  in  this 
country  are  working  twelve  hours  a  day  seven  days  a  week,  week  after  week. 
The  standard  working-day  is  not  eight  hours.  It  is  many  hours  over  that — 
this  for  strong  healthy  men.  Your  problem  is  much  complicated  with  your 
consumptive  discharged  from  a  hospital.  He  has  to  go  into  the  market-place 
and  compete  with  these  other  men  who,  whether  they  are  able  to  or  not,  in 
order  to  earn  a  living,  in  order  to  subsist  at  all,  must  work  ten  hours,  at  least — 
often  twelve  hours — a  day. 
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The  question  that  first  requires  an  answer  in  the  discussion  of  prenatal 
and  early  childhood  problems  is  this — What  just  reason  is  there  for  tuberculo- 
sis organizations  inaugurating  and  conducting  preventive  work  among  babies 
and  mothers? 

We  have  at  present  voluntary  organizations  dealing  with  the  betterment  of 
almost  every  age  and  aspect  of  child  life,  as  well  as  specially  trained  practi- 
tioners of  medicine  who  deal  with  this  period  of  life  exclusively. 

We  have  societies  for  the  care  of  mothers  during  pregnancy;  societies  for  the 
prevention  of  infant  mortality;  societies  for  the  study  of  child  welfare  and  child 
hygiene;  societies  for  the  control  of  child  labor;  all  dealing  with  the  health  of 
the  child  and  the  potentiality  which  a  healthy  child  carries  as  an  investment  for 
the  State.  Besides  these  voluntary  groups,  we  are  now  entering  upon  the 
decade  of  State  and  municipal  control  for  all  health  problems  and  so  we  have 
school  physicians,  school  nurses,  school  lunches,  as  well  as  separate  bodies  of 
municipal  and  State  physicians,  all  of  whom  take  a  hand  in  the  general  welfare 
of  the  young  human  race,  and  it  may  be  said,  without  fear  of  contradiction, 
that  all  the  work  of  these  various  organizations  is  contributory  in  part  to  the 
prevention  and  cure  of  tuberculosis. 

On  the  other  hand,  there  stands  out  very  clearly  the  universality  of  the 
tuberculosis  problem.  All  lines  of  tuberculosis  activity  lead  more  or  less 
directly  back  to  the  great  truth  that  the  implantations  of  tuberculosis  are  in 
childhood.  The  evidence  of  the  postmortem  table,  and  the  probably  more 
delicate  test  of  tuberculin,  have  shown  us  most  conclusively  that  practically 
all  our  children  in  many  of  the  crowded  centers  of  population  are  at  fourteen 
years  of  age  the  seat  of  tuberculous  infection.  In  this  childhood  period  we 
have  all  the  varied  forms  of  tuberculosis — of  bones,  glands,  serous  membranes, 
intestines,  lungs,  joints,  and  meninges — to  deal  with,  while  in  later  life  we  have 
but  the  monotony  of  pulmonary  tuberculosis,  which  becomes  depressing  in  its 
multitudinousness,  and  which  may  be  said  to  result  in  some  way  from  some  of 
these  primary  infections  in  earlier  childhood. 

On  account  of  this  universality  of  the  infection  tuberculosis  organizations 
the  world  over  have  suddenly  drawn  toward  the  assumption  of  various  forms  of 
child  welfare  work,  and  it  may  be  just  as  pertinently  said  that  all  the  work  done 
by  tuberculosis  organizations  in  this  field  contribute  to  the  general  health  of  the 
childhood  period  in  just  as  great  or  to  a  greater  degree  than  do  the  other  organ- 
izations contribute  to  the  prevention  of  tuberculosis. 
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These  various  activities  are  bound  to  continue  and  to  widen  in  their  scope, 
but  the  great  weakness  in  the  present  plan  is  that  there  is  no  continuity  in  the 
paternalism  with  which  the  child's  life  is  guarded.  From  the  day  of  his  birth 
the  new  human  individual  is  seized  upon  by  organizations  or  their  agents — 
first,  to  prevent  his  infant  mortality;  then  to  see  that  he  goes  to  the  proper 
sort  of  school;  then  to  prevent  his  labor;  and  besides  these,  he  has  a  sprinkling 
of  private  practitioners  and  pediatrists  in  the  various  clinics  and  dispensaries 
of  our  large  cities,  and  in  it  all  there  seems  to  be  no  dream  of  continuity.  One 
paternalizing  organization  has  no  responsibility  in  seeing  that  the  individual 
is  passed  on  from  the  day  of  his  birth  until  the  day  of  his  independence  without 
the  loss  of  a  guiding  hand,  and  so  there  has  arisen,  in  this  wonderful  period  of 
altruism,  probably  the  greatest  economic  waste  that  the  world  has  ever  wit- 
nessed. 

In  watching  the  various  forces  of  this  movement  in  the  world  one  cannot 
help  but  be  impressed  with  the  rapid  development  of  legislative  control  of  these 
different  problems,  and  as  plans  in  various  countries  evolve,  there  comes  nearer 
and  nearer  the  day  when,  so  far  as  the  dependent  of  the  world  are  concerned, 
there  will  be  a  unit  of  equipment  for  social  control  for  each  unit  of  population, 
and  these  various  units  of  social  control  having  to  do  with  the  health  and  social 
conditions  of  the  populace  will  be  centralized  in  municipal,  State,  and  federal 
office  of  public  health  and  paternal  assistance.  When  this  time  is  fully  here, 
our  health  and  social  control  will  be  parceled  out,  much  as  our  governmental 
control  is  today,  into  State,  county,  and  municipal  local  authority  or  auton- 
omy, and  our  equipment  will  be  similar  to  our  present  apportionment  of  equip- 
ment for  school  and  other  educational  purposes. 

There  has  never  been  in  the  history  of  the  world  so  comprehensive  or 
efficient  an  organization  for  the  improvement  of  any  social  condition  as  that 
which  has  been  developed  in  every  civilized  country  for  the  control  and  pre- 
vention of  tuberculosis.  Organizations  for  the  public  and  voluntary  control 
of  this  disease  exist  practically  every  place  in  the  civilized  world,  and  all  these 
organizations  are  centralized  in  State,  national,  and  international  conference, 
and,  besides  this,  as  is  pointed  out  above,  all  the  lines  of  activity  of  this  great 
organization  have  led  steadily  back,  as  the  source  of  its  problem,  to  the  child- 
hood period,  so  that  nothing  could  be  more  fitting  than  that,  in  the  interests 
of  economy  and  of  efficiency,  there  should  congregate  around  the  various  tu- 
berculosis organizations  in  the  different  communities  all  the  other  interests 
which  have  to  do  with  the  social  betterment  which  can  never  be  separated  from 
health,  so  that  all  our  labor  may  tend  toward  the  highest  point  in  human 
achievement — municipal  autonomy,  which  will  eventually  find  its  expression 
in  these  matters  in  a  unit  equipment  for  a  unit  population. 
1^  As  examples  of  the  interlocking  of  the  various  problems  which  are  presented 
to  tuberculosis  organizations,  in  common  with  all  other  organizations  for  child 
hygiene  in  an  antenatal  and  postparturient  period,  there  come  up  the  health 
of  fathers;  the  feeding,  rest,  and  health  of  mothers;  the  feeding  of  infants;  the 
provision  of  pure  milk  supply;  the  matter  of  fresh  air  and  rest;  of  clothing; 
housing  conditions  in  home  and  school;  associations  in  school  and  workshop; 
and  of  dentistry — all  agents  using  practically  the  same  implements  for  the 
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attainment  of  their  individual  desires.  To  me  there  can  be  no  argument  offered 
to  justify  a  multiplicity  of  agents  to  secure  for  any  family  the  desired  best 
family  conditions  which  shall  contribute  equally  well  to  the  protection  against 
all  types  of  sickness.  If  our  medical  and  nursing  training  schools  are  fulfilling 
their  function,  surely  one  graduate  agent  is  competent  to  handle  every  side  of 
the  health  problem;  especially  should  this  be  true  when  the  principles  under- 
lying all  care  and  prevention  are  alike.  And  so,  again,  it  seems  to  me  that  the 
congregation  of  our  various  forces  around  the  present  organized  army  for  pre- 
vention of  tuberculosis  is  not  only  the  wisest  course,  but  the  most  economic 
and  efficient  course. 

I  cannot  call  your  attention  to  all  the  activities  that  have  to  do  with  the 
prenatal  and  early  childhood  problems.  I  feel,  however,  that  there  are  certain 
features  which  probably  do  not  suggest  themselves  as  quickly  as  others,  and  it  is 
these  more  neglected  fields  that  I  wish  especially  to  emphasize.  I  feel  that  we 
can  exclude  as  unimportant  the  period  of  intra-uterine  life;  at  least,  the  in- 
fections with  tubercle  bacillus  during  intra-uterine  life  are  exceedingly  few  and 
our  duty  in  this  period  is  largely  one  of  co-operation  with  those  that  have  to 
do  with  the  rest,  feeding,  and  health  of  mothers  prior  to  the  parturient  period. 
Immediately  this  period  arrives  our  duties  begin,  and  as  a  standing  evidence 
of  our  past  neglect  of  this  period  I  wish  to  present  to  you  the  table  of  Mr. 
Hoffman : 


COMPAR.'\TIVE   MORTALITY  FROM  TUBERCULOUS   DISEASES,  1910-1911,  BY 
AGE  AND  SEX.    U.  S.  REGISTRATION  STATES 

Rates  Per  100,000  Population 


Age  Period 

Males 

Feuales 

1901 

1911 

1901 

1911 

All  ages: 

Crude  rate 

199.9 
189.3 

147.7 
31.6 
26.5 
118.1 
247.3 
287.0 
285.9 

179.4 
167.0 

133.3 

31.4 

27.6 

99.9 

190.9 

230.4 

278.5 

177.6 
173.8 

128.6 
30.4 
52.4 
169.1 
256.2 
278.2 
221.6 
159.0 
173.9 
224.3 
227.5 

223.7 
223.6 

138.0 

Corrected  rate 

134.4 

Under  5  years 

120.0 

5—  9  years 

30.9 

10-14     "     

43.7 

15-19     "     

130.4 

20-24     "     

185.2 

25-34     "     

204.6 

35-44     "     

175.5 

45-54     "     

256.5            2.S3.5 

124.6 

55-64     "     

267.3 
284.3 
256.3 

277.7 
277.6 

253.0 
229.9 
177.1 

249.1 
248.8 

133.4 

65-74     "     

160.6 

75  years  and  over 

143.1 

25  years  and  over: 

Crude  rate 

168.1 

Corrected  rate 

168.6 

The  interesting  thing  is  that  in  ten  years  the  mortality  under  five  years  of 
age  has  dropped  in  males  only  14.4  per  100,000;  and  for  females,  only  8.6. 
From  five  to  nine  years  the  death-rate  has  not  changed  in  ten  years;  and  from 
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ten  to  fourteen  yejjirs,  has  slightly  increased  for  males,  and  for  females  has 
dropped  only  about  9  per  100,000.  In  the  total  fifteen-year  period  from 
birth  (both  sexes)  the  drop  has  been,  you  will  see,  30.3  per  100,000 — as  compared 
with  a  drop  of  83.8  in  the  general  death-rate  from  tuberculosis,  a  difference  of 
53.5  per  100,000  population. 

As  an  evidence  of  the  dangers  arising  following  the  child's  first  breath  is 
the  whole  problem  of  midwives.  The  story  reported  by  Reich^  in  the  Berliner 
klinische  Wochenschrijt  illustrates  this  in  a  striking  way: 

"In  a  town  of  about  1300  inhabitants,  the  obstetric  practice  was  divided 
between  two  midwives.  Within  fourteen  months  no  less  than  ten  infants  who 
had  been  delivered  by  one  of  these  women  died  of  tuberculous  meningitis.  In 
none  of  these  families  was  there  a  history  of  tuberculosis.  This  midwife  was 
found  to  be  suffering  from  pulmonary  tuberculosis,  and  died  from  that  disease. 
It  was  her  custom  to  remove  the  mucus  from  the  mouth  of  the  newly  born 
infants  by  direct  mouth-to-mouth  aspiration,  and  then  to  establish  respiration 
by  blowing  into  the  nose.  In  the  practice  of  the  other  midwife,  who  was 
healthy,  no  cases  of  tuberculosis  occurred,  although  she  treated  the  newly  born 
infants  in  the  same  fashion." 

We  are  all  certainly  justified  in  demanding  that  the  health  of  midwives  be 
such  as  to  warrant  their  being  intrusted  with  the  first  week  or  two  of  life  of  our 
children. 

Of  course,  the  midwives  may  respond — What  about  the  health  of  the  ob- 
stetricians? The  answer  is  a  very  complete  one  when  we  say  that  the  ob- 
stetrician does  not  come  in  anything  like  the  intimate  relation  with  the  child 
the  midwife  does.  That  this  is  no  small  problem  will  be  apparent  to  your  mind 
when  I  tell  you  that  out  of  15,050  children  born  in  Greater  Pittsburgh  last  year, 
4654  were  delivered  by  midwives.  For  the  registration  area  of  the  United 
States  there  were  born,  in  1910,  1,187,616  children,  exclusive  of  stillbirths. 
This  would  probably  represent  for  the  whole  United  States  about  2,500,000 
births  a  year.  On  this  basis,  taking  the  proportion  of  midwife  births  in  Pitts- 
burgh as  a  ratio,  there  would  be  approximately  750,000  children  in  the  United 
States  in  the  hands  of  midwives  for  the  first  days  of  their  lives.  It  will  be  quite 
apparent,  then,  that  the  problem  of  consumptive  midwives  may  be  no  small 
question  when  we  finally  come  to  the  point  of  handling  it. 

Probably  the  next  serious  source  of  infection  to  the  child  has  lately  been 
emphasized  by  the  report  of  Doctor  Hess*  from  the  ward  of  a  large  infant 
asylum  in  New  York.  In  this  institution  the  utmost  care  had  been  taken  to 
control  tuberculosis  by  segregation  after  giving  to  all  children  a  tuberculin 
test  and  feeding  them  only  on  a  pure  pasteurized  milk  supply,  containing  no 
tubercle  bacilli  capable  of  producing  tuberculosis,  but,  as  so  often  happens, 
the  greatest  carelessness  of  all  crept  in — they  failed  to  examine  those  who  were 
to  nurse  and  handle  these  so  carefully  protected  children,  and  a  consumptive 
nurse  was  admitted  to  the  ward,  and  all  the  children  whom  she  nursed  became 
tuberculous. 

*  "Report  on  a  Group  of  Infants  Infected  by  a  Tuberculous  Attendant,"  by  Alfred  F. 
Hess,  Transactions  of  Ninth  Annual  Meeting  (1913),  The  International  Association  for  the 
Study  and  Prevention  of  Tuberculosis. 


WILLL\M  CHARLES    WHITE,    M.D.  275 

One  cannot  read  this  history  by  Hess  without  being  impressed  with  the 
seriousness  of  this,  one  of  the  great  sources  of  the  spread  of  tuberculosis  in  chil- 
dren. How  careful  we  are  in  our  private  homes  of  our  milk  supply !  how  careful 
we  are  of  the  food  we  give  our  children!  how  persistent  we  are  in  our  efforts  to 
prevent  the  contacts  that  may  cause  scarlet  fever,  smallpox,  measles,  whooping- 
cough,  etc. — and  yet  how  every  day  we  accept,  especially  south  of  Mason  and 
Dixon's  Hne,  nurses  for  our  children  and  servants  into  our  households  who 
spend  from  weeks  to  years  working  for  us,  but  spend  their  last  two  years,  or 
less,  of  life  dying  in  a  hospital  for  the  care  of  consumptives!  We  have  seen  so 
many  such  cases  that  it  seems  to  me  one  of  the  most  serious  problems  in  tu- 
berculosis work.  IMany  conditions  excuse  it,  the  most  important  of  which  is 
that  the  housework  and  nursing  have  to  be  done  and  the  laborers  are  few. 

In  the  South  a  great  problem  is  presented  by  the  negroes  who  nurse  and 
work  in  homes  in  the  daytime  and  go  home  at  night.  In  this  way  the  morning 
cough  and  sputum,  so  characteristic  of  consumption,  escape  the  notice  of  the 
family  with  which  the  nurses  work. 

We  talk  so  freely  about  the  prevention  of  tuberculosis,  and  I  know  few  of  us 
have  begun  to  do  our  duty  in  being  sure  that  in  our  own  homes  and  in  the  homes 
of  our  patients  those  who  care  for  our  children  cannot  infect  them  with  tuber- 
culosis, or  with  other  chronic  illnesses,  and  I  do  not  think  we  will  begin  to  reach 
the  root  of  this  problem  until  this  and  similar  activities  have  gained  greater 
force  and  until  the  examination  of  nurse-girls  and  nurses  who  are  to  be  intrusted 
with  the  care  of  babies  and  children  in  our  homes  is  a  matter  of  routine.  I  am 
sure  that  many  of  those  of  feeble  constitution  caused  by  tuberculosis  take  on 
the  work  of  nursing  because  it  is  a  lighter  task,  and  this  may  possibly  be  the 
explanation  of  our  large  mortality  in  the  earlier  years  of  life  from  this  illness. 

As  another  very  serious  feature  in  connection  with  early  childhood  in  which 
the  tuberculosis  workers  fight  shoulder  to  shoulder  with  the  various  agencies 
dealing  with  child  welfare  and  one  of  vital  importance  to  all  physicians  dealing 
with  childhood  diseases  is  the  question  of  pure  milk  supply.  It  cannot  be 
said  to  be  more  the  province  of  one  group  of  workers  than  of  another;  it  is 
equally  true  that  pure  milk  supply  is  fundamental  in  the  protection  against 
tv^phoid;  in  the  protection  against  sore  throat;  in  the  protection  against  infan- 
tile diarrheal  diseases;  and  probably  in  prevention  of  various  forms  of  glandular 
and  bone  tuberculosis. 

We  are  all  equally  interested  in  this  great  fundamental  food  of  the  childhood 
period.  Of  its  relation  to  tuberculosis,  one,  of  course,  must  be  guarded  in  his 
statements  with  the  present  condition  of  the  discussion  on  this  subject.  I  can- 
not help  but  feel,  however,  that  the  day  will  come  when  a  closer  relation  will  be 
found  to  exist  between  pulmonary  tuberculosis,  due  always  to  the  human  type 
of  organism,  and  bovine  tuberculosis  of  humans,  which  has  its  seat  in  the  lymph- 
glands  of  the  young  child. 

A  very  striking  thing  is  that  in  tuberculous  cases  in  childhood  glandular 
tuberculosis  is  by  far  the  most  prominent  lesion,  and  of  these  glandular  cases, 
about  80  per  cent,  have  mediastinal  glands.  While  I  do  not  care  to  go  into  the 
discussion,  I  lean  myself  to  the  belief  of  von  Behring  and  Hamburger  that  we 
will  find  that  the  pulmonary  lesions  in  later  life  are  due  to  the  rupture  of  smaller 
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or  larger  lesions  in  mediastinal  glands  directly  into  some  portion  of  the  venous 
stream  leading  to  the  right  heart,  and  that  the  distribution  from  the  right  heart 
becomes  localized  in  the  pulmonary  capillary  stream.  The  localization  is 
determined  by  the  size  and  directness  of  the  stream,  perhaps  altered  by  the 
position  of  the  individual  after  the  tubercle  bacilli  gain  entrance  to  the  blood. 
I  am  the  more  convinced  of  this  after  numerous  experiments  which  we  have 
carried  on  during  the  past  year  on  the  distribution  of  various  fat-stained  oils  of 
light  specific  gravity  parenterally  introduced  into  the  blood-stream  of  animals. 

I  think  that  it  would  be  unfair  of  me  not  to  mention  here,  even  though  my 
beliefs  are  what  I  have  said,  the  other  contention  of  the  Italian  Tuberculosis 
Commission,  and  of  many  others,  that  where  bovine  tuberculosis  is  abundant, 
human  tuberculosis  is  low  in  mortality;  and  where  bovine  tuberculosis  is  rare, 
because  of  the  absence  of  cattle  or  of  the  non-use  of  milk  for  food,  human 
tuberculosis  mortality  is  high.     I  leave  you  to  decide  the  point,  for  I  cannot. 

I  can  only  say,  in  conclusion,  on  this  point  of  contact  it  seems  to  me  well  for 
all  of  us  to  join  our  forces  for  the  prevention  of  illness  from  the  use  of  milk, 
and  this  I  feel  can  be  gained  only  by  a  carefully  supervised,  municipally  con- 
trolled, pasteurized  milk  supply. 

In  connection  with  the  food  supply  to  children  there  is  a  problem  which 
often  comes  up  for  decision  between  the  pediatrist,  the  obstetrician,  and  the 
general  practitioner  as  to  whether  the  child  shall  be  allowed  to  nurse  from  a 
tuberculous  mother. 

We  naturally  all  agree  that  no  food  like  the  food  of  the  mother  has  ever 
been  obtained  for  the  rearing  of  children,  and  we  would  like  to  have,  of  course, 
the  very  best  children  that  can  be  raised.  I  feel  sure  that  allowing  the  child 
the  privilege  of  nursing  from  the  mother  cannot  be  laid  down  in  any  law,  but 
is  wholly  an  individual  question.  From  our  standpoint  it  involves  many  of  the 
most  intricate  problems  of  inmmunity  in  tuberculosis.  However,  of  this  I  am 
sure,  that  at  no  time  should  a  child  be  allowed  to  nurse  from  a  mother  who  has 
an  active  tuberculous  lesion.  The  dangers  in  this  case  are  not,  I  feel,  so  much 
that  the  child  will  become  tuberculous  from  the  mother's  milk,  but  by  the 
mother  coughing  over  it.  The  most  serious  danger  which  I  think  must  be 
accepted  as  positive  is  to  the  mother  who  suffers  very  severely  in  the  advance 
of  her  own  tuberculous  lesion  during  the  lactation  period.  And  yet  even  here, 
after  watching  many  cases,  I  am  not  sure  whether  the  relapse  of  the  mother 
in  many  instances  is  not  due  more  to  the  additional  labor  and  strain  necessitated 
by  looking  after  the  new  child  in  the  household  in  addition  to  the  furnishing  of 
milk  than  it  is  to  the  actual  production  of  milk  for  the  child. 

The  activities  of  the  organization  with  which  I  am  connected  have  been 
largely  directed  for  child  welfare  work  to  another  side  of  the  problem.  We 
have  taken  for  granted  that  most  of  us  are  doomed  sooner  or  later  to  receive 
an  infection  with  the  tubercle  bacillus  before  fifteen  years  of  age,  and  we  have 
been  endeavoring  to  find  out  what  influence  building  up  of  immunity  by  better 
food-supply  and  home  conditions  will  have  on  the  future  question  of  pulmonary 
tuberculosis. 

As  you  will  see,  every  activity  to  which  the  tuberculosis  work  brings  us 
also  brings  us  in  contact  with  other  organizations.     The  great  truth  that  ap- 
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peals  to  me  in  every  study  of  this  sort  that  we  enter  upon  is  that  we  must  have 
men  guiding  these  various  factors  who  can  correlate  and  bring  together  in  some 
such  way  as  we  have  attempted  to  outline  above  the  many  activities  which 
have  to  do  with  the  national  health  and  welfare,  but  we  have  no  right  to  be  im- 
patient, for,  in  the  words  of  the  preacher,  there  is  a  time  for  all  things,  "A  time 
to  every  purpose  under  the  heaven:  a  time  to  plant,  and  a  time  to  pluck  up  that 
which  is  planted";  and  the  time  for  correlation  will  come  in  its  own  good  day. 
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DISCUSSION  ON  PAPER  BY  DR.  WHITE 
Dr.  H.  J.  Gerstenberger,  Cleveland:  Dr.  White's  paper  deals  with  a 
subject  of  the  greatest  importance  and  of  the  widest  application.  He  has  evi- 
dently come  to  agree  with  the  statement  that  I  have  made  in  private  and  in 
public  many  times,  that  next  to  the  prevention  of  the  spread  of  tubercle  bacilli 
by  proper  isolation  of  all  open  cases  of  tuberculosis,  the  work  carried  out  by  the 
prophylactic  babies'  and  children's  dispensaries  to  prevent  illness  and  death 
among  infants  and  children  does,  more  than  any  other  one  activity,  toward  the 
prevention  of  tuberculosis,  because  it  uses,  or  at  least  aims  to  use,  all  the  means 
at  its  disposal  to  attack  every  factor  that  is  instrumental  in  lowering  the  re- 
sistance of  the  infant  and  young  child  toward  all  diseases  and  environmental 
conditions. 

The  infant  is  the  most  delicate  and  sensitive  social  indicator  that  we  have, 
and,  therefore,  if  we  follow  its  pointings,  we  will  come  into  touch  with  all 
factors  that  are  of  danger  to  itself  and  all  adults.  If,  however,  we  take  the 
adult — the  tuberculous  adult — as  indicator  and  follow  his  pointings,  we  will 
miss  many  of  the  factors  that  are  dangerous  to  the  infant. 

Now  the  argument  that  Dr.  White  advances  is  as  follows:  "We — the 
tuberculosis  societies — are  working  to  prevent  and  cure  tuberculosis;  we  now 
know  that  most  of  the  adults  ill  with  tuberculosis  have  been  infected  in  infancy 
and  childhood;  we  realize  that  next  to  the  infecting  tubercle  bacillus,  the  re- 
sistance of  the  infant  and  child  determines  the  degree  of  destruction  caused  by 
the  bacillus ;  we  realize  that  this  means  that  it  is  necessary  to  use  every  oppor- 
tunity to  improve  the  resistance  of  infants  and  children;  we — the  tuberculous 
societies — were  the  first  social-medical  societies  to  be  organized  on  a  large 
scale,  and  at  the  present  day  possibly  have  more  well-developed  State,  mu- 
nicipal, and  private  tuberculosis  bureaus  than  any  other  social-medical  work — 
therefore,  and  especially,  as  all  of  the  work  that  we — the  tuberculosis  societies 
— do  to  promote  the  interests  of  our  tuberculosis  patients  also  promotes  the 
interest  of  all  other  well  human  beings,  we  feel  that  all  the  social-medical  work 
should  be  centered  "around  the  present  organized  army  for  prevention  of 
tuberculosis."  Dr.  White  further  argues  that  much  better  work  could  be  done 
and  much  better  results  could  be  obtained  if  there  could  be  one  agency — which 
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he  feels,  from  the  reasons  stated  above,  should  be  the  tuberculosis  department 
— that  would  strive  to  solve  the  problems  of  each  family;  in  other  words,  to 
avoid,  in  the  public  health  work,  a  repetition  of  what  has  happened  in  private 
work — the  development  of  specialties. 

I  recognize  with  Dr.  White  the  deficiencies  in  our  present  practical  working 
out  of  social  medicine,  and  I  agree  with  him  that  these  deficiencies  should  and 
can  be  remedied,  but  I  cannot  agree  to  his  suggestion  that  all  the  other  work 
centers  around  the  tuberculosis  departments,  for  the  simple  reason,  if  for  no 
other,  that  the  fight  waged  to  prevent  and  cure  this  disease  is  directed  mainly 
against  this  one  disease,  and  while  the  work  carried  out  to  prevent  it  and  cure 
it  does  exert  its  influence  upon  other  well  people,  it  does  not  have  the  same 
broad  comprehensive  basis  that  the  modern  babies'  and  children's  prophylactic 
work  has. 

The  activities  of  the  latter  institutions  are  not  directed  against  the  elimina- 
tion of  one  disease,  but  rather  to  bring  about  the  development  of  the  best 
possible  physical  and  mental  human  being,  by  making  its  environment  in  utero 
and  ex  utero  as  close  to  the  ideal  as  is  possible. 

In  all  probability  nothing  has  a  greater  influence  in  lowering  the  resistance 
of  the  infant  than  a  disturbed  nutrition.  It  is,  therefore,  necessary  that  those 
who  will  protect  and  improve  the  resistance  of  the  infant  must  be  at  home  in 
this  important  field,  and  those  who  are  acquainted  with  the  advances  made  in 
this  subject  within  the  last  decade  will  realize  that  the  individuals  in  charge 
of  this  work  must  be  men  who  know  this  subject  well — they  must  not  be,  as  so 
many  believe,  feeding  specialists,  but  they  must  be  internists  for  infants  and 
children,  because  their  subject  is  the  whole  child,  with  any  and  every  disease, 
and  not  with  one  disease.  So  if  one  were  to  choose  an  existing  social-medical 
institution  around  which  all  the  public  health  work  should  center,  the  choice, 
undoubtedly,  would  fall  to  an  open  mind  to  the  lot  of  the  modern  prophylactic 
babies'  and  children's  dispensaries. 

However,  I  feel  that  this,  too,  would  be  a  mistake,  for  the  simple  reason  that 
I  personally  am  convinced  that  in  all  the  work  done  the  first  thing  to  be  con- 
sidered should  be  the  quality,  and  not  the  quantity,  of  the  work — and  by 
quality  I  mean  two  things:  first,  that  the  work  itself  be  well  and  thoroughly 
done,  and,  second,  that  it  stand  upon  the  sound  basis  of  scientific  medicine. 
I  feel  very  strongly  about  this  point,  because  so  frequently  I  see  physicians, 
nurses,  and  social  workers,  through  ignorance,  use  first-class  means  to  harm, 
rather  than  improve,  the  individual  in  their  charge;  for  instance,  when  the 
physician  does  not  know  the  difference  between  a  pale  child  and  an  anemic 
child,  when  he  gives  certified  milk  to  an  anemic  child,  and  does  not  know  that 
this  milk,  even  though  clean,  is  increasing  the  child's  illness,  etc.  It  is,  I  be- 
lieve, impossible  for  any  one  individual  to  keep  in  touch  with  the  advances 
made  in  all  the  various  branches  of  scientific  medicine,  whose  accomplishments 
ought  to  have  an  application  in  public  health  work.  This  is  especially  difficult 
for  those  who  are  directing  such  work,  and  if  you  will  look  about  you  will  find 
very,  very  few  who  have  not  already  lost  their  connection  with  the  scientific 
medical  work,  whose  advances  and  productions  form  the  very  leaven  of  the 
public  health  work.    This  is  why  specialties  have  been  developed,  and  will 
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continue  to  be  developed,  and  will  make  the  production  of  an  all-around  good 
medical  man  more  and  more  difficult  as  time  goes  on. 

This  whole  subject,  as  related  to  public  health  work,  comes  back,  it  seems  to 
me,  to  the  one  of  medical  education,  and  lays  at  the  door  of  the  medical  schools 
•  and  their  faculties  a  duty  that  very  few  see  today,  but  all  must  see  sooner  or  later, 
and  the  sooner  the  better  for  them  and  the  public  whom  they  serve.  The 
training  of  nurses  as  nurses  and  social  workers  is  also  important,  but  not  as  im- 
portant as  the  training  of  physicians,  because  the  physician  must  direct,  the 
nurse  must  aid,  if  the  best  results  are  to  be  attained. 

I  believe  when  medical  schools  begin  to  do  their  duty,  when  municipalities 
realize  that  public  health  work  needs  the  best  men  and  women  and  that  these 
must  be  properly  paid  in  order  that  they  may  begin  this  work  as  a  life  work, 
then  will  the  time  come  when  you  can  have  public  health  stations  which  embody 
all  of  the  activities  for  their  given  small  districts.  I  feel  that  the  municipal 
health  departments  are  the  centers  around  which  all  divisions  of  public  health 
work  must  be  built,  that  when  the  day  comes  when  one  physician  will  be  in 
charge  of  a  central  public  health  station,  and  be  responsible  for  all  the  various 
problems  in  his  own  small  district,  that  he  will  be  able  to  solve  them  if  he  him- 
self has  been  properly  trained,  if  he  has  a  sufficient  number  of  well-trained 
nurses  at  his  disposal  to  do  the  nursing  and  social  work,  and  if  he  has  as  his 
vigilant  advisors  for  the  different  parts  of  his  own  work  men  at  home  in  special 
fields  of  work.  I  should  say  that  in  America  these  directing  and  consulting 
advisors  should  be  the  heads  or  their  representatives  of  the  respective  depart- 
ments or  subdepartments  of  the  University  Medical  School,  for  the  simple 
reason  that,  after  all  is  said  and  done,  our  greatest  hope  for  completeness  of 
knowledge,  for  ideals  and  for  stable  policies  in  medical  education  in  America 
are  the  universities. 
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Some  explanation  is  necessary  lest  the  title  of  this  paper  should  lead  to  some 
misunderstanding  of  its  contents.  In  speaking  of  "School  Child  Problems," 
one  might  think  of  all  the  problems  of  the  child  of  school  age,  including  the 
life  of  the  child  at  home  and  in  the  streets,  as  well  as  the  life  of  the  child  at 
school.  In  this  paper,  however,  I  shall  limit  myself,  as  I  suppose  I  am  expected 
to,  to  a  discussion  of  the  problems  of  the  child  at  school,  and,  in  fact,  to  the  one 
problem  of  good  air. 

The  school  authorities,  including  the  architects  and  ventilating  engineers, 
are  well  aware  of  the  needs  in  this  direction,  and  many  efforts  have  been  made 
to  insure  good  ventilation  in  the  schools.  The  ventilating  engineers  are  frank  to 
admit  that  their  ordinary  systems  of  forced  ventilation  have  not  been  perfected, 
at  least  have  not  been  perfected  to  the  point  where  the  operation  of  them  can  be 
trusted  to  the  ordinary  school  janitor. 

The  Committee  on  the  Prevention  of  Tuberculosis  of  New  York,  in  co-opera- 
tion with  the  Department  of  Education,  has  carried  on  a  series  of  interesting 
fresh-air  experiments  in  connection  with  special  classes  for  anemic  children. 
This  study,  which  has  been  in  progress  during  the  past  three  years,  is  perhaps 
the  most  complete  that  has  been  made  by  any  organization  in  this  country  or 
abroad  with  reference  to  this  particular  problem,  and  throws  light  on  the  whole 
question  of  ventilation.  The  study  was  made  under  the  direction  of  a  special 
subcommittee,  of  which  Dr.  John  W.  Brannan  was  chairman.  The  medical 
work  has  been  done  under  the  direction  of  Dr.  I.  Ogden  Woodruff,  and  the  facts 
presented  in  this  paper  are  taken  from  his  report  to  the  committee.  It  was 
perfectly  obvious,  after  the  first  and  second  year's  experiments,  that  great 
improvement  resulted  from  the  instruction  of  children  in  the  open  air,  but  that 
with  so  many  variables,  particularly  that  of  extra  feeding,  there  was  doubt  in 
the  minds  of  many  whether  the  gains  resulted  from  the  open-air  instruction  or 
the  special  feeding.  Consequently  the  committee  devoted  one  entire  year  to 
experiments  along  this  line,  having  a  group  of  103  children  who  received  extra 
nourishment  at  the  school  at  the  committee's  expense,  the  food  value  of  which 
amounted  to  about  350  calories  daily,  and  another  group  of  129  children  re- 
ceiving no  extra  nourishment  at  the  school.  By  extra  nourishment  is  meant 
milk  and  crackers  given  at  the  school  morning  and  afternoon,  in  addition  to  the 
three  meals  which  the  children  got  at  home.  For  the  purpose  of  statistical 
study  it  was  essential  to  compare  such  results  as  could  be  reduced  to  figures, 
and  consequently  a  special  study  was  made  of  weight,  nutrition,  and  hemo- 
globin. 
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In  view  of  the  fact  that  possibly  results  might  be  obtained  which  would  be 
contrary  to  popular  belief,  it  was  realized  that  for  the  work  to  be  of  any  value, 
extreme  accuracy  in  the  examination  of  the  children  and  in  the  compilation  of 
records  was  essential,  as  well  as  a  searching  analysis  of  school  and  home  con- 
ditions to  ascertain  'if  any  factors  were  present  which,  by  their  predominance 
in  either  group,  might  tend  to  influence  the  results.  The  influence  of  the  home 
conditions  as  regards  income,  the  child's  sleeping-room,  ventilation,  over- 
crowding, cubic  feet  of  air-space,  number  of  persons,  etc.,  has  been  included 
in  the  study.  Such  an  insignificant  thing  as  the  number  of  blocks  away  from 
the  school  which  the  children  live  has  also  been  analyzed.  The  heights  and 
weights  have  been  taken  weekly  throughout  the  year  by  the  teachers,  and  the 
initial  and  final  heights  and  weights  have  been  carefully  checked.  The  per- 
centage of  malnutrition  was  determined  by  using  a  height-weight  standard 
compiled  by  Bowditch,  of  Boston.  The  percentage  of  malnutrition  was  ascer- 
tained by  comparing  the  weight  of  a  child  with  the  normal  weight  of  a  child 
of  its  height. 

In  order  to  eliminate,  as  far  as  possible,  the  variants  due  to  personal  ele- 
ment, the  hemoglobin  determinations  were  all  made  by  one  physician,  who  had 
no  personal  interest  in  the  outcome  and  who  in  various  examinations  was  en- 
tirely unaware  of  the  previous  hemoglobin  percentages  in  the  cases  examined. 
The  percentage  of  hemoglobin  at  each  determination  was  ascertained  by  taking 
five  readings  and  averaging  the  total. 

The  figures  of  school  attendance  were  ascertained  from  the  oflScial  records 
of  the  teachers;  the  data  for  the  home  conditions  were  all  compiled  by  one 
person, — a  trained  social  worker, — and  were  gathered  by  two  or  three  visits 
to  each  home;  and  finally  all  the  figures  were  checked  and  compiled  by  an  expert 
statistician. 

The  children  were  primarily  selected  for  the  classes  because  of  their  anemia 
and  malnutrition,  and  only  when  the  parents'  refusal  to  co-operate  rendered  the 
filling  of  the  class  otherwise  impossible  were  more  normal  children  introduced. 

Before  proceeding  to  an  examination  of  the  results  of  this  work  a  study  is 
necessary  of  those  factors  which,  as  variables,  could  influence  the  progress  of 
the  children.  As  to  the  physical  condition,  the  two  groups  of  children  closely 
approximated  each  other  in  nutrition  and  degree  of  anemia.  The  children  on 
feeding  were  on  an  average  nine  months  older  and  correspondingly  taUer  and 
heavier. 

As  to  school  conditions,  they  remained  in  the  same  environment  during  the 
entire  year,  and  were  all  kept  in  fresh-air  classes.  As  some  of  the  classes  con- 
tained children  of  almost  exclusively  foreign  parentage,  the  classes  were  divided 
so  as  to  eliminate  as  far  as  possible  the  influence,  if  any,  that  difference  in  race 
might  produce.  The  record  of  attendance  is  almost  identical  for  the  two 
groups.  Those  on  feeding  averaged  one  hundred  and  fifty-six  school  days, 
with  89  per  cent,  of  attendance,  and  the  other  one  hundred  and  fifty-five  school 
days,  with  90  per  cent,  of  attendance.  The  intervals  between  hemoglobin 
tests  were  practically  identical  in  the  two  groups  and  in  the  control  classes  as 
well. 

All  the  children  went  home  for  lunch  in  order  that  the  variable  of  restricted 
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exercise  due  to  remaining  in  school  during  the  noon  hour  should  not  operate 
in  either  group.  The  routine  of  the  class  differed  from  that  of  regular  classes 
in  providing  frequent  periods  of  rest  and  recreation,  and  particularly  in  a  rest 
period  after  return  from  luncheon,  when  the  children  were  required  to  lie  down 
for  three-quarters  of  an  hour,  many  of  them  going  to  sleep. 

In  order  to  appreciate  the  results  accomplished  we  must  know  certain  things 
about  the  home  conditions.  The  classes  on  feeding  and  non-feeding  were  well 
balanced  as  to  family  income,  and,  contrary  to  expectation,  there  seemed  to  be 
little  difference  in  the  degree  of  anemia  and  malnutrition  or  in  the  rate  of 
physical  progress  in  the  class,  whether  the  income  was  under  $600  or  over  $900, 
or  between  the  two.  While  those  from  the  poorest  families  show  a  slightly 
greater  anemia,  yet  they  show  a  better  nutrition  on  admission  and  a  greater 
gain  in  weight,  nutrition,  and  hemoglobin  than  either  of  the  other  groups. 

The  analysis  of  the  children's  sleeping-rooms  with  reference  to  ventilation 
and  overcrowding  furnishes  equally  negative  results  with  reference  to  their 
influence  on  the  physical  condition  of  the  children.  In  none  of  them  can  we 
find  any  evidence  of  a  casual  relationship  between  the  environment  and  the 
physical  condition  of  the  children  on  admission  or  their  rate  of  improvement. 

An  inquiry  into  the  efifect  on  the  physical  condition  of  the  children  of  the 
distance  they  live  from  the  school  revealed  no  distinct  relationship  between  the 
two.  Of  the  232  children,  only  seven  lived  more  than  four  blocks  away  from 
the  school. 

It  also  seemed  to  make  little  difference  as  to  the  time  the  chief  meal  of  the 
day  was  taken.  They  apparently  do  as  well  whether  they  have  dinner  at  noon 
time,  when  there  seems  to  be  insufficient  time  to  eat  it,  or  whether  they  have  it 
at  night. 

While  these  findings  are  quite  at  variance  with  what  current  opinion  has 
led  us  to  expect,  their  chief  value  to  us  now  is  that  they  enable  us  to  show, 
before  presenting  the  results  of  the  year's  work,  that  we  are  dealing  with  two 
groups  of  children  so  closely  resembling  each  other  physically  and  under  such 
similar  conditions  at  school  and  at  home  that  for  the  purpose  of  comparison  the 
only  variant  of  importance  is  the  additional  feeding,  the  influence  of  which  we 
are  desirous  of  investigating. 

Now  we  come  to  examine  the  results  obtained  in  these  two  groups  of  classes, 
as  compared  with  the  control  group  of  children  about  the  same  age,  of  the  same 
home  conditions,  who  were  taught  in  one  of  the  regular  class-rooms.  The  con- 
trol group  and  the  feeding  group  made  about  equal  gains  in  weight,  while  those 
not  on  feeding  lagged  perceptibly  behind.  We  discovered  that,  despite  the 
smaller  gain  of  the  non-feeding  class,  their  increase  was  sufficient  to  keep  up 
the  nutrition  they  had  on  admission,  and  even  to  add  a  fraction  to  the  credit 
side  of  their  account.  Most  of  these  non-feeding  children  were  from  poor 
homes  and  showed  no  loss  of  nutrition  at  the  end  of  the  year. 

The  children  in  our  classes  were  picked  out  of  those  who  seemed  in  the 
poorest  physical  condition  as  to  nutrition  and  anemia.  The  schools  which 
they  attended  were,  with  one  exception,  in  what  we  deemed  the  poorest  sec- 
tions of  the  city.  These  children  received  no  aid  at  home  nor  was  any  effort 
made  to  change  their  home  conditions.     Nevertheless,  even  those  from  the 
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poorest  families,  with  no  feeding  at  school,  gained  approximately  four  pounds 
from  September  to  June.  This  was  a  little  more  than  sufficient  in  their  case 
to  keep  up  with  their  constantly  increasing  height,  and  consequently  their 
nutrition  improved. 

In  the  matter  of  hemoglobin  the  difference  in  the  gain  in  the  two  groups  is 
almost  nil,  being  a  matter  of  only  0.3  per  cent.,  each  gaining  on  an  average 
about  4  per  cent.  Here  the  poor  children  in  the  non-feeding  classes  gained 
equally  well  with  those  in  the  classes  on  feeding.  There  was  in  each  case  a 
striking  gain  of  the  very  anemic,  somewhat  greater  in  the  non-feeding  class, 
and  an  unexpected  loss  in  those  over  80  per  cent.,  which  is  greatest  in  those 
children  whose  hemoglobin  is  highest  on  admission.  This  loss  at  first  glance 
suggests  that  there  is  not  very  much  difference  in  results  between  the  more 
nearly  normal  children  in  the  fresh-air  classes  and  those  in  the  normal  classes 
who  averaged  82  per  cent,  of  hemoglobin  and  lost  an  average  of  about  4  per 
cent.  On  analyzing  the  comparative  hemoglobin  results  of  the  fresh-air 
classes  with  those  in  the  control  classes,  we  find  that  the  loss  of  the  children 
with  over  80  per  cent,  of  hemoglobin  is  really  much  greater  in  the  indoor  classes, 
and  that  in  those  between  70  and  75  per  cent,  there  is  also  a  loss  as  opposed  to 
the  gain  in  the  fresh-air  classes. 

To  explain  these  complexities  one  must  enter  the  always  dangerous  realm 
of  speculation,  but  Dr.  Woodruff  ventures  a  suggestion  which  seems  fairly 
simple  and  reasonable.  Clinical  pathologists  seem  to  agree  that  the  hemo- 
globin percentage  of  children  varies  considerably  at  different  periods  of  life, 
and  that,  in  general,  in  children  the  normal  percentage  is  considerably  lower 
than  in  adults — probably  below  85 — as  measured  by  adult  standards. 

Practical  application  of  this  to  our  figures  is  as  follows :  It  is  quite  likely  that 
the  hemoglobin  determinations  over  80  per  cent,  may  approximate  normal  for 
these  children  we  have  had  under  observation.  Their  failure  to  gain,  or  even 
their  slight  loss,  suggests  that  the  general  environment  of  a  child  during  the 
winter,  with  increased  housing  and  artificial  and  frequently  too  great  heating, 
both  of  homes  and  schools,  tends  to  produce  anemia.  This  tendency  even  an 
additional  five  hours  in  an  open-window  class  cannot  entirely  overcome,  but, 
as  the  contrast  with  the  control  class  shows,  it  prevents  the  development  of  as 
much  anemia  as  occurs  under  the  usual  methods  of  living.  With  the  distinctly 
anemic  child  it  stimulates  markedly  the  blood-forming  organs,  and  raises  the 
hemoglobin  to  an  appreciable  extent. 

There  was  also  a  distinct  improvement  in  mental  and  physical  tone.  These 
results,  unfortunately,  are  measured  more  by  impressions  than  by  accurate 
data.  The  teachers  tell  us  that  the  children  can  apply  themselves  better 
to  their  work  after  a  time  in  the  fresh-air  classes,  that  their  attention  can  be  held 
longer,  and  that  they  tire  less  rapidly  than  on  admission.  An  analysis  of  the 
teachers'  figures  showed  that,  on  an  average,  the  children  progressed  at  slightly 
more  than  normal  rate. 

The  reports  of  some  of  the  teachers  in  this  connection  are  interesting.  One 
teacher  writes:  "There  have  been  fewer  coughs  and  colds.  Mothers  have  re- 
ported that  the  children  eat  more  and  sleep  better.  All  have  gained  in  weight 
and  height.     The  children  are  mentally  quicker  and  more  receptive."     An- 
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other  writes:  "The  children  are  far  more  wide-awake,  and  there  has  been  an 
advance  in  the  class  average  for  work  of  nearly  14  per  cent,  since  September, 
when  we  were  working  in  ordinary  class-room."  Another  writes:  "No  matter 
how  listless  children  are  when  they  enter  the  class,  this  disappears.  Eyes 
brighten,  and  they  get  better  color,  besides  a  noticeable  gain  in  weight  and 
height.  Children  also  take  up  new  work  quickly,  and  are  able  to  do  more  and 
better  work  than  children  in  the  ordinary  classes.  They  do  not  have  colds 
like  other  children." 

Despite  our  failure  so  far  to  employ  any  tests  by  which  one  can  measure  a 
gain  in  physical  tone  in  these  children,  we  can  say,  even  without  statistics, 
that  we  are  sure  that  the  majority  of  them  do  improve.  When  we  see  a  girl 
who  her  teachers  tell  us  is  listless,  does  poor  work,  and  frequently  faints  in 
the  class-room — ^when  such  a  girl,  after  a  month  or  two,  develops  energy  and 
ability  to  work  and  goes  through  the  winter  without  another  attack  of  syncope, 
we  know  that  the  class  is  doing  her  good  without  reference  to  weight  and 
hemoglobin  determinations  or  tests  for  physical  tone.  When  a  class  as  a 
whole  tell  us  they  have  had  no  colds  all  winter  long,  something  outside  of  the 
previous  experience  of  any  of  them,  we  know  that  somehow  or  other  their 
general  resistance  is  raised.  And  when  a  teacher  tells  us,  as  one  did,  that  her 
children,  on  coming  to  her,  were  so  listless  at  the  end  of  the  day  that  she  had  to 
give  them  any  work  requiring  concentration  in  the  morning,  and  that  after 
three  or  four  months  their  condition  was  so  changed  that  they  became  pro- 
gressively more  alert  as  the  day  advanced  and  took  the  hardest  work  just 
before  three  o'clock,  then  we  know  that  the  physical  condition  of  these  children 
has  markedly  improved. 

After  a  thorough  study,  extending  over  a  period  of  more  than  three  years, 
Dr.  Woodruff  has  arrived  at  the  following  conclusions: 

First:  Poorly  nourished  and  anemic  children  in  the  fresh-air  classes  gain  in 
weight,  hemoglobin,  nutrition,  and  physical  tone. 

Second:  These  gains  occur  almost  independently  of  home  environment  and 
of  the  financial  conditions  of  the  child's  family.  They  could  not  occur  with 
marked  underfeeding  at  home.  On  account  of  this  it  is  at  least  suggestive  that 
the  association  between  poverty  and  the  malnutrition  occurring  in  school- 
children is  not  so  close  as  we  previously  assumed,  and  that  cases  of  extreme 
poverty  with  lack  of  necessary  food  are  not  nearly  so  prevalent  as  has  been 
stated. 

Third:  Fresh-air  classes,  even  without  feeding  at  school,  can  be  run  with 
advantage  to  the  children,  even  though  they  come  from  poor  families.  I  be- 
lieve fresh-air  classes  can  be  started  in  communities  with  the  expectation  of 
benefiting  the  children,  even  if  funds  for  feeding  are  not  available. 

Fourth:  The  greatest  benefit,  however,  will  probably  be  obtained  where 
feeding  is  given.  We  shall  always  include  in  a  group  of  children  selected  for 
the  fresh-air  classes  those  who  are  poorly  nourished,  those  convalescing  from 
illness,  and  those  exposed  to  tuberculosis  or  with  a  family  history  of  the  disease. 
The  nutrition  of  these  children,  especially  the  last,  we  wish  to  raise  to  as  high 
a  point  as  possible,  if  we  can,  to  a  point  beyond  the  normal.     If  we  are  going  to 
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obtain  a  proper  measure  of  success  in  this  respect,  it  is  certainly  necessary  to 
include  additional  feeding  as  an  integral  part  of  the  work. 

Fifth:  As  to  anemia,  I  believe  the  gain  in  hemoglobin  is  due  to  the  change 
to  the  fresh  air  and  is  not  dependent  on  the  feeding  given. 

Sixth :  From  a  comparison  of  the  results  of  the  control  class  and  of  the  fresh- 
air  classes  it  is  likely  that  our  usual  living  conditions  during  the  winter  have  a 
tendency  to  produce  anemia  and  lowered  physical  tone. 

In  a  word,  what  we  have  done  is  to  take  subnormal  children,  irrespective  of 
home  conditions,  of  family  income,  of  their  home  sleeping  arrangements,  of 
when  and  what  they  ate,  and  by  instructing  them  in  the  open  air  without  addi- 
tional feeding,  have  obtained  increase  in  weight,  improvement  in  nutrition  and 
hemoglobin,  improvement  in  physical  tone,  and  increase  in  mental  ability. 
This  has  been  accomplished  not  only  in  the  classes  out-of-doors,  but  in  the 
classes  in  ordinary  school-rooms  with  the  windows  open,  and  while  we  are 
quite  willing  to  admit  that  there  are  other  variables  besides  fresh  air,  we  cannot 
but  believe,  from  a  comparison  with  the  control  classes,  that  this  one  element 
has  had  most  to  do  with  the  results  obtained. 

We  realize  how  far  reaching  are  these  results  when  we  consider  their  effect 
upon  the  physical  improvement  of  the  children  and  upon  the  two  great  prob- 
lems of  retardation  and  elimination  in  our  public  schools.  iMr.  Kingsley  tells 
us  about  one  school:  "In  a  prominent  city  of  25,000  that  thought  it  had  no 
retardation  problem,  one  day  a  little  girl  w'as  discovered  who  had  sat  for  five 
years  in  the  same  grade.  A  study  of  retardation  was  begun,  and  1000  retarded 
pupils  were  found  in  that  city.  Chicago  has  69,000  children  from  one  to  three 
years  behind  in  their  grades."  In  the  last  annual  report  of  the  city  superin- 
tendent of  schools  of  New  York  city  it  was  shown  that  over  100,000  pupils 
were  not  promoted  for  the  term  ending  January,  1913.  Better  health  on  the 
part  of  the  school-children  and  better  sanitation  in  the  schools,  both  resulting 
from  properly  conducted  fresh-air  classes,  will  prove  valuable  items  in  the  solu- 
tion of  this  problem.    They  are  not  the  only  items,  but  they  are  very  important. 

We  are  also  confronted  with  the  serious  problem  of  elimination  of  pupils 
from  our  public  schools  before  they  have  completed  the  elementary  grades. 
Professor  Thorndike,  of  Teachers  College,  estimates  that  about  70  per  cent,  of 
the  children  leave  school  at  or  before  completing  the  eighth  grade.  Dr. 
Leonard  P.  Ayres,  by  a  different  method  of  computation,  estimates  that  the 
niunber  eliminated  at  the  end  of  the  eighth  grade  is  about  53  per  cent. 
Whether  53  per  cent,  or  70  per  cent,  is  the  correct  figure,  the  fact  remains 
that  the  number  of  children  who  drop  out  of  grammar  schools  is  far  too  large 
and  calls  for  searching  inquiry.  Ill  health  is  one  of  the  important  items  that 
make  for  this  elimination.  The  health  of  the  school-children,  as  we  have 
discovered,  is  greatly  improved  by  fresh  air  during  school  hours,  so  that  the 
fresh-air  classes  will  undoubtedly  help  in  a  large  measure  to  solve  this  problem 
of  elimination. 

The  board  of  education,  superintendents,  principals,  and  teachers  have  all 
developed  a  keen  interest  in  the  fresh-air  class  movement.  This  is  at  least 
true  in  New  York.  The  fresh-air  classes  have  brought  about  a  new  searching 
inquiry  into  the  whole  question  of  ventilation,  and  already  active  measures 
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have  been  taken  to  insure  better  ventilation  in  all  the  rooms  in  New  York 
schools  by  arranging  for  the  periodical  opening  of  the  windows  and  by  having 
rooms  air  flushed  during  the  recess  periods. 

It  is  very  interesting  to  note  also  the  excitement  that  the  fresh-air  classes 
have  caused  among  the  ventilating  engineers.  A  prominent  member  of  the 
New  York  State  Ventilation  Commission,  now  making  an  investigation  of 
artificial  methods  of  ventilation,  said  at  a  meeting  the  other  day,  "  We  must  kill 
this  fresh-air  idea."  What  he  meant  was  that  they  must  show  that  fresh  air 
could  be  supplied  to  class-rooms  by  artificial  methods.  But  by  the  time  the 
ax  is  sharpened  for  the  execution,  the  "fresh-air  idea"  will  be  too  large  to  kill. 

In  spite  of  the  good  results  obtained  in  the  fresh-air  classes,  it  is  probable 
that  we  must  not  consider  these  classes  as  an  end  in  themselves.  At  the  present 
time  there  are  perhaps  less  than  5000  children  taught  in  the  open-air  classes 
throughout  the  entire  country,  and  as  compared  with  the  20,000,000  school- 
children, this  is  hardly  a  beginning.  The  real  end  to  be  attained  in  connection 
with  this  work  is  adequate  ventilation  for  all  the  school-children.  Whether 
this  is  to  come  through  what  is  now  known  as  the  fresh-air  class-room,  or 
whether  it  is  to  come  through  the  old-fashioned  method  of  direct  ventilation  by 
means  of  windows  and  transoms,  or  whether  it  is  to  come  by  artificial  systems 
of  ventilation  yet  to  be  devised  that  will  work  in  fact  as  well  as  in  theory,  is  a 
question  to  be  determined;  but  one  thing  is  certain,  and  that  is  that  the  fresh- 
air  classes  have  become  the  pioneers  of  better  and  more  adequate  ventilation 
for  all  school-children.  A  single  fresh-air  class  in  a  school  has  been  known  to 
work  a  revolution  in  the  ventilation  of  the  entire  plant. 

Up  to  the  present  moment  no  working  device  has  been  put  on  the  market 
that  improves  on  the  old-fashioned  methods  of  direct  ventilation,  and  until 
such  a  device  that  can  be  operated  by  the  ordinary  school  janitor  has  been 
perfected,  we  must  go  on  as  fast  as  possible  extending  fresh-air  classes  not  only 
for  anemic,  but  for  normal  children  as  well. 


DISCUSSION  ON  PAPER  BY  MR.  MANN 
Lawrence  Veiller,  New  York:    My  colleague,  Mr.  Mann,  has  covered 
our  interesting  experiment  in  New  York  so  fully  that  there  is  very  little  that  I 
can  add  to  what  he  has  said,  except  perhaps  to  emphasize  one  or  two  phases  of 
what  we  have  done. 

In  the  first  place,  I  want  to  make  plain  to  you  that  this  was  really  an  ad- 
venture in  tuberculosis  prevention — real  prevention.  Some  of  you  may  have 
thought  that  the  children  in  these  schools  had  tuberculosis.  There  was  not 
one  child  covered  by  this  experiment,  lasting  through  three  years,  that  had 
tuberculosis.  They  were  all  children  who  were  free  from  the  disease,  and  they 
were  selected  primarily  because  they  came  from  families  in  which  there  was 
tuberculosis.  Then,  as  a  secondary  consideration  in  their  selection,  was  the 
presence  of  anemia  or  of  underfeeding. 

That,  it  seems  to  me,  is  the  most  important  point  that  this  experiment  has 
developed  and  Mr.  Mann's  paper  has  shown,  namely,  if  we  really  want  to  pre- 
vent tuberculosis,  we  must  get  at  what  we  horrify  the  doctors  by  calling  the 
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"pretuberculous  child."  With  a  snort  our  medical  friends  told  us  that  there 
was  no  such  thing  as  a  pretubcrculous  child.  Medically  there  may  not  be,  but 
as  a  campaign  word  it  is  a  splendid  one,  and  I  advise  you  to  adopt  it,  just  as  we 
coined  in  New  York  the  word  "preventorium,"  a  terrible  word  from  the  point 
of  view  of  the  classicists,  and  an  awful  mixture  of  languages,  but  an  expressive 
term,  and  we  have  a  preventorium  in  New  Jersey  that  is  doing  great  work. 

This  experiment,  in  a  word,  has  been  the  building  up  of  children  by  the  ad- 
ministration of  fresh  air  before  the  child  is  overcome  by  the  germs  that  lie 
around  his  own  home,  and,  of  course,  they  are  everywhere. 

The  second  point  that  is  of  special  significance  and  importance,  Mr.  Chair- 
man, was  brought  out  by  Dr.  Bailey  in  what  he  said  about  the  danger 
being  in  the  homes.  In  other  words,  the  child  is  menaced  not  only  after  birth, 
but  before  birth,  and  we  want  to  do  everything  in  our  power  to  build  up  its 
resistance. 

Another  point  is  in  relation  to  this  vexed  question  of  school  feeding.  When 
we  first  laid  our  plans  we  were  told  by  our  doctors,  especially  by  that  Nestor 
of  the  profession  in  New  York  whose  word  we  all  accept,  Dr.  Jacobi,  that  we 
must  feed  the  children;  that  we  could  not  put  children  in  the  open  air  in  the 
winter  atmosphere  of  New  York  city  and  not  give  them  extra  feeding;  that  they 
would  develop  such  appetites  it  would  be  real  cruelty.  Now,  this  experiment 
has  shown  beyond  any  shadow  of  doubt  that  it  is  unnecessary  to  provide  extra 
feeding,  and  that  the  benefit  of  fresh  air  is  so  effective  that  we  are  justified  in 
urging  the  establishment  of  similar  classes  in  every  school,  in  every  city,  town, 
and  village  in  the  United  States. 

The  third  point  is— perhaps  before  I  come  to  my  last  point  I  would  like  to 
say  this:  that  the  method  of  accomplishing  this  is  very  simple.  First,  it  was 
very  complicated,  because  when  we  worked  on  the  basis  of  providing  extra 
diet,  it  became  necessarily  expensive,  and  we  were  then  able  to  maintain  only 
something  like  ten  classes,  but  today — Mr.  Mann  will  correct  me  if  I  am  in 
error — we  have  something  like  250. 

Mr.  Mann:  255. 

Mr.  Veilier:  The  five  o'clock  record  is  255.  They  have  grown  so  quickly 
owing  to  Miss  Sanders'  effective  work  that  we  really  cannot  keep  track  of  them 
from  day  to  day.  It  means  personal  work  with  school-teachers,  principals, 
and  boards  of  education,  to  get  them  to  keep  the  v/indows  open,  keep  the  tem- 
perature down,  provide  extra  clothing  for  the  children,  or  urge  the  children 
to  wear  proper  clothes.  It  requires  little  or  no  structural  change  in  the  build- 
ing. It  can  be  done  everywhere  in  the  United  States,  and  we  now  have 
authoritative  medical,  as  well  as  lay,  information,  in  the  results  of  these  three 
years'  experiments  that  justify  you  in  going  to  your  public  officials,  your  edu- 
cational authorities  in  your  own  cities,  and  demand  that  every  school  have  at 
least  one  open-air  class-room,  and  using  that  as  your  lever,  then  to  pry  open  all 
the  windows  in  all  the  class-rooms  in  all  the  schools  throughout  the  United 
States. 

Mr.  Chairman,  I  am  an  optimist.  I  believe  that,  as  a  result  of  this  move- 
ment, the  time  will  come  when  this  generation  of  school-children,  brought  up 
under  these  influences,  will  have  so  felt  the  effect  of  this  early  training  and 
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environment  that  they  will  even  refuse  to  go  to  a  tuberculosis  congress  that  is 
held  in  a  room  as  badly  ventilated  as  this. 

S.  C.  Kingsley,  Chicago :  Not  very  long  ago  a  little  boy  who  is  a  pupil  in 
one  of  the  open-air  schools  of  Chicago  brought  a  companion  to  Dr.  Britton,  the 
physician  in  charge  of  the  school.  "  Guiseppi "  looked  up  shyly  and  said,  "  Say, 
doctor,  how  sick  has  a  feller  got  to  be  to  get  into  this  'ere  school?" 

This  little  chap  was  quite  a  philosopher,  for  did  he  not  express  in  his  way 
what  nearly  every  speaker  so  far  today  has  been  saying,  namely,  that  this  open- 
air  school  movement  is  leading  straight  up  to  the  idea  of  giving  a  more  dis- 
criminating chance  to  the  whole  20,000,000  children  who  are  in  the  schools  of 
our  country  five  hours  a  day,  spending  about  100,000,000  hours  for  each  school 
day  of  the  year? 

The  time  should  come  soon  when  a  child  should  not  be  sick  or  abnormal  to 
get  that  chance. 

Nothing  is  of  greater  importance  to  the  nation  than  the  way  and  the  condi- 
tions under  which  these  100,000,000  hours  are  spent.  Those  of  us  who  have 
tried  to  listen  to  preaching  in  badly  ventilated  churches,  to  lectures  or  plays 
in  halls  under  similar  adverse  conditions,  or  who  have  tried  to  listen  to  several 
hours  of  addresses  at  conferences  like  this,  know  something  of  the  strain  and 
fatigue.  However,  such  attendance  is  not  compulsory.  Probably  some  of  this 
audience,  for  instance,  had  a  hard  time  in  persuading  your  people  that  you 
ought  to  come.  But  school  attendance  is  compulsory  and  the  children  have  got 
to  go,  and  their  time  indoors  is  five  hours.  It  is  only  fair  to  the  children  and  to 
the  community  that  these  conditions  should  be  right.  Any  factory  or  business 
concern  that  had  as  much  time  as  this  involved  would  think  it  good  business  to 
look  to  the  efficiency  of  working  conditions. 

I  have  been  very  much  interested  in  Mr.  Mann's  paper.  We  have  been 
carrying  on  some  open-air  and  open- window  schools  in  Chicago  for  a  number  of 
years.  So  far,  the  children  received  into  these  schools  have  come  largely  from 
our  poorest  families.  The  Municipal  Tuberculosis  Sanitarium  of  Chicago  has 
12  clinics  scattered  over  the  city,  and  between  75  and  90  per  cent,  of  the  chil- 
dren in  the  open-air  and  open-window  schools  are  children  from  families  known 
to  these  clinics.  Some  member  of  the  family  either  has  active  tuberculosis  or 
has  died  from  that  disease.  These  children,  then,  represent  a  very  low  eco- 
nomic standard,  and  come  from  conditions  where  there  is  a  maximum  proba- 
bility of  infection.  The  income  in  the  family  is  low,  the  number  of  rooms  is 
small,  and  the  possibility  of  avoiding  infection  is  reduced  to  the  minimum. 

We  have  tried  a  number  of  experiments  in  these  schools  to  find  out  the 
methods  and  principles  that  should  govern  such  work.  In  most  of  the  schools 
the  children  have  feeding  two  or  three  times  a  day.  The  usual  rule  is  to  have  a 
rest  period  and  to  have  the  daily  program  adjusted  to  the  needs  of  children  who 
are  under  par  physically. 

We  tried  one  open-window  room  without  any  feeding.  This  experiment 
covered  three  or  four  months.  The  children  came  from  a  greater  distance  than 
that  indicated  by  Mr.  Mann.  Some  extra  clothing  was  provided,  but  in  other 
respects  there  was  no  change  excepting  that  the  windows  were  open  and  the 
temperature  was  lower.    All  but  two  of  these  children  lost  weight,  and  the 
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opinion  of  the  doctor  and  teacher  was  that  the  experiment  was  not  a  success, 
because  the  loss  in  weight  seemed  to  be  indicative  of  a  general  loss  in  tone. 

In  another  school  a  penny  lunch  was  in  operation.  Any  extra  feeding  that 
these  children  obtained  was  through  the  penny  lunch.  In  this  school  half  of 
the  children  lost  and  half  of  them  gained,  but  the  ones  who  lost,  lost  more  in 
weight  than  the  others  gained.  Here,  again,  the  opinion  of  the  doctor  and 
teacher  was  that  that  type  of  children  needed  more  attention  than  they  got 
in  this  way. 

This  past  winter  in  another  room  the  windows  were  kept  closed  for  a  month 
and  the  feeding  was  omitted.  All  but  six  of  these  children  lost  in  weight,  and 
there  was  a  discernible  loss  in  interest  and  mental  vigor.  While  gain  in  weight 
is  only  one  indication,  it  does  seem  to  be  one  very  definite  indication,  and  for  a 
child  in  the  growing  period  to  fail  to  gam  over  any  considerable  period  is  a  fact 
requiring  attention  and  should  at  least  be  understood. 

The  opinion  seems  to  be  almost  unanimous  that  the  rest  period  is  beneficial, 
at  least,  to  the  type  of  children  in  our  schools.  A  big  percentage  of  the  children 
actually  go  to  sleep,  and  whether  they  do  or  not,  the  fact  that  they  rest  seems 
to  make  them  less  nervous,  and  the  predominating  testimony  from  their  parents 
is  that  they  sleep  better  at  night.  Insufl&cient  and  broken  rest  seems  to  be  very 
common,  particularly  in  the  congested  quarters  of  the  city,  both  winter  and 
summer. 

I  most  heartily  approve  of  the  rest  period,  and  I  should  like  to  see  it  spread 
from  the  open-air  schools  and  become  so  general  that  at  least  some  time  during 
the  day  our  whole  nervous,  overstrenuous  population  should  come  to  a  full  stop. 
I  believe  they  would  gain  in  poise  and  efficiency  through  the  operation. 

The  experiments  set  forth  in  Mr.  Mann's  paper  indicate  that  there  is  some- 
thing about  a  fuller  measure  of  fresh,  outside  air  that  adds  to  the  efiiciency  and 
tone  of  the  children.  There  is  air  outside  every  school  house  in  the  world  only 
waiting  to  come  in.  We  all  know  that  we  feel  better  when  we  have  fresh,  pure 
air.  There  is  no  reason  why,  except  for  a  small  portion  of  the  year,  every 
school  room  should  not  be  an  open-window  room,  and  no  reason  why  in  the 
winter  tune,  in  our  cold-air  climates,  there  should  not  be  frequent  flushings  of 
fresh  air,  excepting  that  the  janitors  and  ventilating  engineers  object. 

I  believe,  however,  that  making  school  rooms  into  open-window  rooms  needs 
to  be  done  with  care  and  on  a  basis  of  knowledge.  Every  little  while  out  our 
way  some  person  becomes  enthusiastic  on  this  question  and  throws  the  windows 
open.  Perhaps  there  is  a  fringe  of  thinly  clad  little  children  sitting  around  the 
outside  of  the  room.  The  air  comes  directly  upon  them;  they  are  not  prepared 
for  it  and  they  catch  cold.  Or  perhaps  it  is  the  teacher  who  feels  the  sudden 
change.  I  do  not  believe  it  is  good  for  anybody  to  be  uncomfortable,  especially 
to  be  cold  for  a  long  time. 

Sometimes  where  this  kind  of  thing  happens  there  is  a  revulsion  of  sentiment 
and  the  school  principal  or  some  one  will  say  that  they  have  tried  the  open- 
window  school  idea  and  that  it  is  not  a  success. 

We  have  found  it  very  necessary  to  instruct  doctors  and  teachers  very 
carefully  about  requiring  the  children  to  put  on  their  wraps,  and  to  have  de- 
vices in  the  windows  so  that  the  air  does  not  blow  directly  on  the  children.     If 
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there  is  to  be  lower  temperature  in  the  rooms,  it  must  be  made  up  by  more 
adequate  clothing  or  food  or  both.  In  dealing  with  the  kind  of  children  who  are 
in  the  open-air  and  open-window  schools  of  Chicago,  we  find  it  very  necessary 
to  have  most  careful  supervision  and  the  whole  work  based  on  medical  examina- 
tion and  attention. 

In  our  schools  the  children  are  admitted  after  a  careful  medical  examina- 
tion, and  there  is  a  running  medical  and  nursing  supervision.  The  results  have 
been  gratifying,  for  the  children  have  gained  in  weight,  they  have  increased  in 
mental  vigor,  they  are  more  responsive  and  happy. 

Along  with  the  work  has  gone  individual  attention  which  has  corrected 
physical  defects  and  has  adjusted  the  school  more  nearly  to  the  child's  needs 
and  abilities.  There  is  a  smaller  number  of  children  to  the  teacher.  They  are 
thus  better  known  and  better  understood,  and  this  whole  combination  results, 
we  believe,  in  giving  the  children  more  nearly  the  kind  of  a  chance  they  ought 
to  have.  It  applies  money  and  attention  at  the  time  when  the  individual  can 
benefit  by  it. 

The  open-air  school  movement  is  a  movement  for  all  the  children. 

James  Jenkins,  Jr.,  Brooklyn:  Brooklyn  is  about  as  large  as  Manhattan, 
and  we  hope  that  the  experiments  in  Manhattan  will  prove  it  is  not  necessary 
to  give  food.  But  at  the  same  time  we  believe  in  fresh  air,  and  we  think  we 
believe  in  food.  For  instance,  after  the  Easter  holidays  we  found  all  the  chil- 
dren who  had  been  fed  had  lost,  and  it  seems  as  a  general  proposition  that 
although  fresh-air  classes  are  well  worth  while,  and  should  be  established  all 
over  the  country,  yet  if  we  can  afford  the  feeding  or  work  out  a  way  whereby 
the  children  could  get  extra  feeding,  we  would  get  even  better  results.  Prac- 
tically we  might  say  the  more  we  feed  children  the  more  they  gain. 

We  have  tried,  as  other  places  have,  a  number  of  different  experiments. 
We  have  given  crackers  and  milk  at  noon — a  regular  lunch  at  noon;  we  have 
given  them  extra  feeding  in  the  morning  and  afternoon  and  sent  them  home  to 
their  own  luncheon.  I  believe  the  plan  in  Rochester  is  this — feeding  in  the 
morning,  a  large  meal  at  noon,  and  feeding  in  the  afternoon  free!  This  might 
be  possible  to  carry  on  for  a  hundred  or  more  children,  but  would  not  be  possible 
in  so  large  a  city  as  Brooklyn,  where  the  plan  has  to  be  worked  out  for  many 
hundreds  of  children.  Of  course,  the  maximum  feeding  and  maximum  air 
will  bring  about  the  maximum  results.  It  is  a  very  difficult  problem.  One 
way  that  we  have  possibly  worked  it  out  in  the  schools  in  which  we  have  open- 
air  classes  of  anemic  children  (and  these  children,  as  Mr.  Veiller  says,  are  taken 
from  the  poorest  families,  families  that  have  histories  of  tuberculosis)  is  to 
introduce  the  school  lunch  for  the  whole  school.  We  find  it  absolutely  impossi- 
ble to  collect  from  more  than  about  50  per  cent.,  sometimes  not  so  many,  of 
the  children  in  the  anemic  classes.  But  where  a  school  lunch  is  introduced,  we 
find  that  we  sell  so  much  more  that  we  can  carry  in  a  good  many  cases  the  open- 
air  class  for  anemic  children.  We  have  that  now  in  five  schools.  In  one  school 
we  have  two  open-air  classes  for  anemic  children  who  are  getting  milk  given 
them  at  a  partial  loss.  They  pay  something  if  they  can.  We  have  a  school 
lunch  in  that  school  for  over  200  children  a  day,  and  the  school  lunch  carries 
the  open-air  classes  for  anemic  children. 
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When  I  was  in  Cincinnati,  at  the  National  Housing  Conference,  I  was  very 
much  interested  in  visiting  the  first  school  in  this  country  to  start  feeding,  and 
the  teacher  told  me  with  pride  that  it  paid  expenses.  I  found  a  great  many 
children  taking  lunches  and  a  great  many  pennies  coming  in,  and  asked  who 
paid  for  the  cooking.  The  principal  said  the  Board  of  Education.  I  don't 
consider  that  that  class  pays,  and  I  don't  consider  most  lunches  can  pay  unless 
the  Board  of  Education  pays  for  the  cooking. 

We  agree  that  it  is  not  necessary  in  New  York  to  make  elaborate  structural 
changes.  I  think  the  cities  that  have  done  these  things  have  gone  through  a 
period  in  which  they  have  paid  several  thousand  dollars  in  structural  changes 
on  a  roof  or  some  other  place  for  open-air  classes.  Nowadays  we  just  open  the 
windows,  possibly  changing  the  direction  of  them  so  the  air  will  not  blow  di- 
rectly on  the  children. 

One  of  the  doctors  the  other  day  reported  that  in  spite  of  an  unusually 
attractive  location  on  top  of  a  settlement,  with  the  children  getting  some  food, 
— crackers  and  milk, — there  was  practically  no  benefit;  it  is  very,  very 
small.  We  looked  into  the  situation  and  found  in  that  section  the  home  con- 
ditions of  the  children  and  the  housing  conditions  were  extremely  bad,  which 
brings  us  to  the  point  where  I  agree  with  Mr.  Joseph  Lee  that  these  open-air 
classes  for  anemic  children  ought  to  have  home  visitors,  who  would  follow  up 
the  physical  education  of  the  children,  and  should  try  to  correct  the  conditions 
at  home  which  more  than  counteract  the  effect  of  the  few  hours  the  children 
have  in  school. 

Mrs.  Walter  S.  Ufford,  Washington,  D.  C. :  I  should  like  to  ask  Mr. 
Mann,  of  New  York,  whether  his  society  co-operates  with  the  A.  I.  C.  P. 
Visiting  Housekeeper,  and  whether  they  have  found  her  work  in  the  homes  of 
the  poor  helpful  in  building  up  anemic  children?  whether  they  have  carried 
out  any  ex-periments  in  the  training  of  the  mother  in  her  home  to  feed  her  chil- 
dren properly,  rather  than  have  them  given  special  school  lunches?  Mr. 
Jenkins  argues  that  there  must  be  school  lunches,  because  the  Brooklyn  chil- 
dren lost  weight  during  the  Easter  holidays.  Is  not  this  an  argument  for  the 
training  of  the  mother  to  feed  her  own  children  properly? 

Mr.  Mann:  I  don't  know,  Mrs.  Ufford,  about  that.  During  the  past  year 
we  have  simply  put  the  children  in  the  open  air.  We  haven't  bothered  with 
them  in  their  homes — how  they  slept,  what  they  ate,  or  what  they  did;  we 
simply  opened  the  windows  and  taught  them  out  in  the  open  air.  We  wanted 
to  see  if  we  could  do  just  this  and  get  results.  We  intentionally  left  the  home 
conditions  just  as  they  were,  not  seeking  at  all  to  change  them. 

While  I  am  speaking  I  want  to  make  one  suggestion  about  how  to  get  feeding 
for  the  children,  if  you  think  it  is  important.  Just  let  them  bring  an  extra 
lunch  and  eat  it  at  10  o'clock,  and  90  per  cent,  of  them  will  do  it — 99  per  cent, 
of  them  can  do  it — and  you  solve  the  whole  question  of  school  feeding,  and  the 
municipality  does  not  have  to  shoulder  the  responsibility  or  pay  the  bills.  I 
was  at  a  school  in  New  York  yesterday  with  a  group  from  Indiana,  and  we 
asked  the  teacher  what  she  was  doing  about  feeding.  She  said:  "The  children 
bring  two  lunches;  they  eat  i  at  10  o'clock  and  the  other  at  12,  and  we  get  fine 
results  that  way." 
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Harold  W.  Slocum,  Minneapolis :  I  feel  perhaps  we  need  to  educate  our 
teachers  too.  It  has  been  stated  that  a  great  many  of  our  schools  are  over- 
heated because  the  teachers  come  so  lightly  clad  that  they  must  have  the  room 
at  a  very  high  temperature,  while  the  children  with  their  heavy  underwear 
are  uncomfortably  warm. 

In  Minneapolis  we  had  an  experience  this  winter  that  was  quite  interesting. 
We  had  a  schoolhouse  with  a  modern  heating  and  ventilating  system  and  auto- 
matic ventilators.  The  school  became  crowded,  and  it  was  necessary  to  put 
in  the  yard  opposite  the  school  a  small  frame  building,  heated  by  a  stove,  much 
like  an  old-fashioned  country  schoolhouse. 

We  put  in  this  school-children  from  a  certain  grade,  taking  the  home  con- 
ditions so  that  they  would  average  about  the  same  as  the  children  left  in  the 
modern  school  building.  It  was  found  at  the  end  of  the  year  that  the  children 
who  attended  the  little  school  had  a  higher  average  of  attendance  and  the  aver- 
age gain  in  weight  was  higher  than  that  of  the  children  in  the  modern  school. 

This  experience  leads  me  to  believe  that  it  is  not  as  necessary  for  our  coun- 
try schools  to  be  as  unhealthy  as  they  are  often  said  to  be. 

Mrs.  Charles  P.  Weaver,  Louisville:  The  matter  of  providing  lunches 
for  the  children  in  the  open-air  schools  seems  to  be  quite  a  problem  and  has  been 
referred  to  in  the  discussion. 

In  the  open-air  school  in  Louisville,  Ky.,  the  luncheon  is  provided  by  the 
parent  teachers  associations.  Not  only  is  this  done  at  the  open-air  school, 
but  these  associations  are  providing  lunches  in  many  of  the  public  schools  in 
Louisville  for  a  penny  or  for  a  nominal  cost  at  least. 

The  lunches  at  the  open-air  school  cost  the  children  nothing. 

The  parent  teachers  associations  raise  their  funds,  I  understand,  through 
dues,  and  sometimes  from  entertainments,  and  also  through  candy  pullings, 
which  are  very  popular. 

Ernest  D.  Easton,  Newark,  N.  J. :  I  do  not  know  whether  or  not  Mr.  Mann 
intended  to  give  the  impression  that  all  our  artificial  systems  should  be  thrown 
out  and  the  open-window  system  substituted.  I  am  a  very  strong  advocate 
of  fresh-air  classes,  and  we  have  a  number  in  Newark.  Our  Board  of  Educa- 
tion frankly  admits  that  out  of  about  60  buildings,  only  about  four  are  ade- 
quately ventilated  by  the  artificial  system.  In  other  words,  they  are  willing 
to  admit  that  all  but  five  or  six  of  them  should  be  thrown  out  and  the  open- 
window  system  substituted,  or  some  other  system;  but  they  do  say  that  four 
of  these  are  adequately  ventilated  through  the  artificial  system.  In  one  school 
that  I  know  of  in  a  factory  district  the  air  is  so  poor  that  grass  will  not  grow. 
Now,  it  seems  to  me  that  we  do  need  some  sort  of  an  artificial  system  to  supply 
the  air  or  add  the  moisture,  or  do  something  that  is  necessary  for  the  air  coming 
into  that  sort  of  a  school.  If  these  artificial  systems  in  use  take  air  from  the 
top  of  a  building  and  by  means  of  fans,  sieves,  and  engines,  draw  in  and  force 
out  plenty  of  good  air,  I  would  say  by  all  means  let  us  have  some  artificial 
ventilation.  I  would  not  want  to  discourage  all  the  engineers  and  prevent 
them  from  developing  an  adequate  artificial  system  by  being  too  hasty  in 
insisting  that  all  school-buildings  should  have  open-air  windows  and  by  con- 
demning all  artificial  systems,  regardless  of  their  future  possibilities. 

Dr.  James  A.  Britton,  Chicago :  I  would  like  to  add  just  one  word  to  what 
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Mr.  Kingsley  has  said  about  Chicago.  Some  time  ago  it  occurred  to  a  number 
of  us  that  there  seemed  to  be  a  rather  large  group  of  so-called  mentally  sub- 
normal children,  children  who  are  sufficiently  retarded  to  be  segregated  into 
classes  as  subnormal.  It  also  occurred  to  us  that  possibly  the  mental  back- 
wardness of  some  of  these  children — how  large  a  percentage  we  did  not  know — 
was  due  entirely  to  lack  of  physical  strength  and  physical  development.  We 
have  taken,  during  the  last  three  years,  several  of  this  type  along  with  our 
other  children,  and  it  is  very  interesting  to  know  that  a  large  percentage — 
probably  three  out  of  five — after  two  or  three  months  in  the  open-air  school 
woke  up,  as  it  were.  We  have  had  children  who  had  not  made  a  grade  in  two 
or  two  and  a  half  years  suddenly  commence  to  take  an  interest  and  progress 
with  the  class  in  which  they  were,  in  the  regular  way.  Now,  just  what  this 
will  lead  to  I  do  not  know.  At  least  we  can  say  this:  that  if  there  is  a  question 
as  to  whether  or  not  the  mental  condition  of  the  child  is  due  to  the  physical 
condition,  then  the  fresh-air  treatment  ought  to  be  tried. 

I  want  to  emphasize,  also,  the  feeling  that  we  have  about  the  rest  period. 
From  my  personal  experience  of  four  years'  work  with  our  open-air  schools, 
I  believe  that  a  large  percentage  of  the  children  which  we  have  never  get  enough 
rest.  They  come  from  the  poorest  classes  usually;  they  get  up  very  early  in 
the  morning;  they  go  to  bed  very  late  at  night,  and  it  usually  happens  that 
when  children  get  into  a  nervous  condition  that  they  don't  sleep,  and  they  get 
more  nervous  for  sleeping  less,  and  the  putting  of  these  children  to  rest  for  an 
hour  in  the  middle  of  the  day,  instead  of  making  them  sleep  still  less  at  night, 
helps  them  to  sleep  more  hours  at  night;  that  is,  the  nervous  strain  seems  to  be 
relieved  and  they  get  more  rest  in  their  ordinary  rest  period  at  night  than  they 
did  previously,  and  this  in  addition  to  the  hour  of  rest  which  they  get  in  the  day 
time.     Thank  you! 

S.  C.  Kingsley,  Chicago :  I  should  like  to  ask  Mr.  Mann  how  they  succeed 
in  convincing  engineers  that  these  experiments  should  be  tried,  and  whether 
trying  the  experiments  interfered  with  the  operation  of  the  ventilating  system? 
In  our  city,  the  general  understanding  is  that  to  open  the  windows  does  inter- 
fere, and  consequently  it  is  expected  that  windows  will  be  kept  closed. 

Mr.  Mann:  We  have  a  peculiar  organization  in  New  York.  We  have  what 
is  known  as  the  Janitors'  Trust  in  the  schools.  Nobody  can  do  anything  with 
them.  They  suit  themselves.  They  usually  don't  know  how  to  run  the  venti- 
lating plant,  and  the  ventilating  engineers  will  tell  you  so,  but  still  they  insist 
on  putting  these  plants  in  the  schools.  Bellevue  Hospital  had  a  very  elaborate 
system  of  artificial  ventilation  put  in,  and  Dr.  Brannon  tells  me  they  never  use 
it.  They  closed  it  up  and  opened  the  windows.  The  same  thing  would  be  true 
in  the  schools  if  we  could  only  get  permission  from  the  janitors  and  ventilating 
engineers  to  open  the  windows.  We  are  gradually  getting  hold  of  the  Board 
of  Education  and  changing  this,  but  we  are  having  a  hard  fight  with  the  venti- 
lating people.  As  I  told  you  in  my  paper,  one  of  them  said,  "We  must  kill  the 
fresh-air  idea,"  and  they  are  busy  about  it  now.  One  of  the  ventilating  com- 
mission, who  is  a  professor  on  psychology,  says  you  would  get  just  as  good 
results  if  you  paint  open  windows  on  the  wall  and  keep  the  real  windows  closed; 
that  the  whole  thing  is  psychological,  and  he  wants  to  demonstrate  that. 
He  wants  to  get  a  class-room  and  paint  the  windows  on  the  wall  and  see  what 
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results  he  gets.  While  he  is  doing  that  we  are  getting  the  open  air  and  getting 
the  good  results. 

Mrs.  Weaver  wants  to  know  how  you  get  the  windows  open  when  you  have 
one  of  the  systems  that  won't  permit  the  window  open.  Two  ways:  Just  open 
it  and  they  will  usually  never  know  the  difference,  because  the  system  doesn't 
work  anyhow.  The  second  way  is,  get  permission  to  cut  it  off,  and  with  the 
expenditure  of  about  five  dollars  you  can  put  up  a  plug  that  cuts  off  the  ventilat- 
ing plant  from  the  rest  of  the  building. 

Se3miour  H.  Stone,  Boston:  New  York  and  Chicago  are  not  the  only 
places  that  have  trouble  with  school  janitors  and  engineers  in  this  respect. 

An  experiment  was  tried  by  a  ventilating  engineer  in  one  of  the  Boston 
schools.  This  school  was  so  constructed  that  it  could  be  divided  in  the  middle, 
and  during  a  period  of  several  months  the  air  in  one-half  of  the  building  was 
humidified,  while  that  in  the  other  half  was  left  in  its  natural  state.  Very 
careful  records  were  kept  of  the  physical  condition  of  the  children  under  these 
different  conditions,  but,  so  far  as  the  value  of  humidification  by  artificial 
methods  was  concerned,  nothing  of  importance  was  learned.  This  so  impressed 
the  School  Committee  that  they  have  since  paid  little  attention  to  the  artificial 
methods  of  ventilating.  Instead,  by  order  of  the  School  Committee  all  win- 
dows on  one  side  of  each  room  must  be  kept  open,  although  this  order,  un- 
fortunately, does  not  say  how  far  they  shall  be  open.  We  have  about  700 
children  in  the  open-window  rooms;  some  of  these  are  in  the  open-air  rooms. 

In  regard  to  the  feeding  of  the  school-children,  I  want  to  state  that  in  our 
city  the  children  are  required  to  bring  luncheon  and  in  nearly  all  instances  they 
do.  The  school  authorities  provide,  at  the  expense  of  the  children,  soup  and 
cocoa,  and  for  those  who  do  not  bring  anything  additional  food  is  added.  If 
it  is  found  that  a  child  cannot  pay  for  the  food,  the  matter  is  immediately 
referred  to  the  school  nurse  and  it  is  dealt  with  in  the  same  way  as  any  relief 
problem. 

Personally,  I  am  not  in  favor  of  giving  school-children  food  free.  This 
problem  of  feeding  the  children  is  not  one  for  the  school  authorities  to  solve. 
It  is  decidedly  a  relief  problem,  and  should  be  handled  by  people  who  know  how 
to  deal  with  such  questions. 

Philip  P.  Jacobs,  New  York:  It  seems  to  me  that  this  whole  question 
of  fighting  with  the  engineers  and  the  janitors  in  the  schools  as  to  their  ventilat- 
ing systems  is  one  which  is  hardly  worth  considering  just  at  the  present  time, 
in  view  of  the  fact  that  none  of  us  know — neither  the  ventilating  engineers  nor, 
I  am  sure,  the  tuberculosis  people — what  is  the  best  thing  in  the  way  of  ventila- 
tion. If  I  were  to  ask  any  of  you  here  to  define  fresh  air,  I  am  sure  you  would 
have  a  very  difficult  task  upon  your  hands.  As  long  as  there  is  at  present 
being  expended  a  considerable  sum  of  money  through  a  special  committee  in 
New  York  city  (practically  $100,000  will  be  devoted  the  next  five  years  to  the 
study  of  the  whole  problem  of  fresh  air  and  its  action  upon  the  human  body, 
with  reference  both  to  artificial  and  natural  ventilating  systems)  it  seems  to 
me  we  had  better  go  slow  in  arriving  at  final  conclusions  with  regard  to  any  sort 
of  ventilating  system,  whether  it  be  a  natural  one  or  an  artificial  one. 

Dr.  Isaac  W.  Brewer,  Taughannock  Falls,  N.  Y. :  The  question,  as  Mr. 
Jacobs  says,  is  one  about  which  we  know  very  little;  for  the  last  ten  years  we 
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have  been  gradually  working  up  toward  a  better  understanding  of  what  fresh 
air  is.  In  investigating  conditions  in  the  mines  in  England  it  was  discovered 
that  a  person  did  not  feel  badly  until  the  temperature  of  the  air  reached  a 
certain  point,  I  think  it  was  80°  or  85°  F.,  and  the  humidity  reached  about 
above  that  point.  When  higher  than  certain  points,  the  temperatures  of  the 
body  went  up  and  the  person  began  to  feel  badly.  The  Pullman  Palace  Car 
Company,  through  their  Sanitary  Superintendent,  took  up  this  investigation  in 
the  United  States  and  came  to  the  conclusion  that  what  you  wanted  was  not 
fresh  air,  but  air  which  is  in  circulation.  They  placed  men  in  hermetically  sealed 
rooms,  cutting  off  the  air-supply,  and  let  them  remain  there  for  a  considerable 
length  of  time.  After  a  while  they  began  to  experience  headaches  and  feeling  of 
lassitude  and  nausea,  but  by  turning  on  an  electric  fan  those  symptoms  entirely 
disappeared.  However,  they  missed  the  entire  question,  which  is  whether  a 
man's  feelings  are  to  be  considered  or  whether  the  long  exposure  to  bad  air 
has  some  other  effect  on  the  endurance  of  the  body. 

More  recent  results  from  the  same  source  showed  that  while  air  which  is  not 
in  motion  is  constantly  rebreathed,  something  like  40  or  30  per  cent,  is  re- 
breathed.  However,  if  you  are  lying  down,  only  about  4  per  cent,  of  the  air 
is  rebreathed.  If  you  are  lying  down  in  the  open  air  with  a  current  of  air — 
a  very  small  current  of  air — practically  none  is  rebreathed. 

Now,  I  think  when  you  talk  about  opening  windows  in  schools,  you  are 
not  dealing  with  the  entire  subject  at  all.  If  you  open  the  windows  in  the 
school-room  on  one  side  as  they  are  opened  here,  and  have  a  heated  hall  on  the 
other  side,  you  will  get  a  constant  current  of  air  out  of  your  room,  not  into  your 
room,  consequently  under  those  conditions  the  open  windows  do  not  improve 
the  condition  of  your  air  a  bit,  so  far  as  the  oxygen  or  other  constituents  of  air 
are  concerned;  but  it  does  remove  the  air  that  has  been  rebreathed. 

Now,  to  "answer  Mr.  Jacobs'  question  about  what  fresh  air  is,  I  do  not  think 
we  can  define  it  now.  But  at  the  present  time  I  think  we  can  say  that  the  air 
which  is  desirable  for  a  person  to  breathe  is  air  that  has  not  recently  been  in  the 
lungs  of  a  human  being  or  animal. 

Mr.  Mann:  I  want  to  say  a  word  in  conclusion.  Some  of  the  things  that 
have  prevented  our  having  fresh-air  classes  are  these:  First  we  thought  it 
necessary  to  have  certain  structural  changes  in  buildings,  which  cost  a  good  deal 
of  money.  We  found  out  that  this  is  not  necessary  in  order  to  have  fresh  air. 
We  always  thought  it  was  necessary  to  have  the  air  very  cold,  which  necessi- 
tated special  forms  of  clothing.  We  have  discovered  that  that  is  not  necessary, 
and  you  can  usually  get  the  children  to  bring  sufi&cient  extra  clothing  to  keep 
them  warm  in  the  temperature  that  you  need  to  have — perhaps  50°  F.  We 
used  to  think  it  was  necessary  to  feed.  We  have  discovered  that  it  is  not.  So 
that  the  three  main  objections  to  the  promotion  of  fresh-air  classes  have  been 
done  away  with — namely,  the  structural  changes,  the  extra  clothing,  and  the 
special  feeding.  We  can,  with  open  windows,  have  a  temperature  of  about 
50°  F.,  the  children  can  keep  their  overcoats  and  hats  on.  and  bring  an  extra 
lunch  with  them  from  their  homes  if  they  want  extra  feeding.  And  thus  we 
have  fresh-air  classes  that  will  bring  results  such  as  we  have  been  telling  you 
about  this  afternoon.  Let  us  go  home  and  help  start  fresh-air  classes,  and  I 
think  we  can  help  solve  the  problem  of  ventilation  if  we  will  do  it. 


THE  NEEDS  OF  PATIENTS  DISCHARGED  FROM 
TUBERCULOUS  SANATORIA 

By  Charles  F.  Bolduan,  M.D. 

New  York 


The  meeting  of  this  Association  here  today  is  concrete  evidence,  if  such 
were  needed,  that  we  reahze  that  the  only  way  to  control  tuberculosis  is  through 
organization.  I  feel  certain  that,  thirty  years  ago,  just  after  Koch  had  shown 
the  causative  role  of  the  tubercle  bacillus,  no  one  had  any  idea  of  the  difficulties 
which  would  be  encountered  in  dealing  with  tuberculosis,  nor  did  any  one  fore- 
see the  splendid  system  of  co-ordinated  effort  now  brought  to  bear  in  com- 
bating the  disease.  I  refer  to  this  because  I  recognize  that  the  shortcomings, 
to  which  I  desire  to  call  attention,  represent  matters  which  have  had  to  wait 
their  turn.  The  work  has  had  to  be  done  step  by  step.  In  fact,  many  of  the 
problems  have  only  appeared  as  the  work  progressed. 

Several  years  ago  the  Council  of  Jewish  Women  made  a  study  of  almost 
I  coo  cases  discharged  from  the  sanatoria  caring  for  the  tuberculous  poor  of 
New  York  city,  i.  e.,  Otisville,  Raybrook,  and  the  Montefiore  or  Bedford  Hills 
Sanatoria.  The  investigation  sought  to  learn  something  about  the  physical 
condition  of  the  patient  (whether  still  alive,  and  if  so,  his  condition,  habits, 
and  whether  he  was  still  under  medical  supervision).  Furthermore,  data  con- 
cerning his  economic  condition  were  obtained,  i.  e.,  his  housing  and  living  con- 
ditions, whether  or  not  he  was  employed,  and  how,  and  the  degree  of  the  pa- 
tient's dependency  on' others.  I  had  an  active  share  in  analyzing  the  data 
thus  collected. 

So  far  as  the  results  of  this  investigation  are  concerned,  let  me  begin  by 
saying  that  no  trace  could  be  found  of  43  per  cent.  To  any  one  who  has  ever 
undertaken  studies  of  this  kind,  especially  among  the  poor,  this  will  not  be  at 
all  surprising.  Largely  because  of  the  presence  of  tuberculosis  in  the  home,  the 
family  moves  again  and  again,  usually  to  poorer  quarters,  and  all  trace  of  them 
is  lost.  Moreover,  many  consumptives  deliberately  give  incorrect  addresses 
in  order  to  escape  administrative  supervision.  In  order  to  help  us  somewhat 
in  this  direction,  we  now  ask,  at  Otisville,  for  the  names  of  two  different  friends 
of  the  family,  and  also  inquire  concerning  any  lodge  or  church  affiliations. 

Out  of  our  study  of  the  554  patients  of  whom  we  had  some  knowledge,  140 
were  known  to  be  dead,  and  of  the  410  known  to  be  alive,  in  had  moved  away 
from  the  city  and  could  not  be  visited.  This  left  only  about  300  living  ex- 
patients  to  study.  For  reasons  which  I  have  already  stated  in  our  published 
report  concerning  this  matter  these  300  may  be  accepted  as  quite  representative 
of  the  entire  1000.     What  does  an  analysis  of  these  cases  reveal? 
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In  the  first  place,  it  was  found  that  over  25  per  cent,  of  these  patients  lived 
in  dark  tenements,  i.  e.,  in  tenements  in  which  more  than  half  of  the  rooms  had 
no  daylight  directly  reaching  them.  In  over  one-third  of  the  cases  the  patient 
did  not  have  a  separate  room ;  and  in  one-seventh  of  the  cases  the  patient  did 
not  even  sleep  alone. 

Let  us  look  at  another  point  studied  in  detail  in  the  300  cases  above  referred 
to,  namely,  occupation.  Taking,  first,  the  various  occupations,  we  found  that 
before  admission  the  patients  followed  4  outdoor  and  86  indoor  occupations; 
after  discharge  there  were  12  outdoor  and  96  indoor  occupations.  This  com- 
parison, however,  becomes  more  striking  when  we  note  the  number  of  individ- 
uals following  the  various  occupations.  Thus,  before  admission  14  out  of  228 
individuals  followed  outdoor  occupations — approximately  i  in  16.  After  dis- 
charge, 44  out  of  165  followed  outdoor  occupations,  a  proportion  of  more  than 
I  in  4. 

This,  you  will  say,  is  not  a  bad  showing.  Perhaps  not;  but  it  must  be 
remembered  that  the  large  majority  of  these  patients  were  under  the  super- 
vision of  clinics  and  other  special  tuberculosis  agencies,  and  the  proportion  of 
outdoor  occupations  after  discharge,  namely,  one  out  of  every  four  working 
patients,  represents  about  the  best  that  can  at  present  be  done.  But  four  out 
of  four  should  work  in  the  open  air,  not  merely  one  in  four.  No  doubt  you  all 
have  tried,  at  some  time  or  other,  to  find  suitable  outdoor  employment  for  a 
patient  in  whom  you  were  interested,  and  you  realize  how  difficult  it  is  to  find 
such  positions.  Moreover,  the  question  of  occupation  should  not  be  considered 
apart  from  home  conditions.  It  will  avail  little  if  we  find  a  suitable  outdoor 
position  and  then  allow  the  patient  to  live  in  a  dark,  stuffy  tenement. 

In  this  connection  I  should  like  to  call  attention  to  a  matter  of  sanatorium 
management  which  bears  directly  on  the  subject  in  hand,  namely,  compelling 
the  patients  to  work  while  in  the  institution.  At  Otisville,  you  know,  a  large 
part  of  the  work  of  the  sanatorium  is  performed  by  patients;  every  patient 
except  such  as  have  toxic  symptoms  or  are  undergoing  the  preliminary  period 
of  observation,  has  a  definite  duty  assigned  to  him.  This  plan,  insisted  on  by 
Dr.  Biggs  from  the  outset,  has  proved  itself  both  practicable  and  of  the  greatest 
value  to  the  patients.  In  some  quarters  objection  has  been  made;  it  is  said 
that  the  plan  involves  almost  no  saving  in  the  cost  of  administration.  This, 
however,  is  not  the  point  at  all.  Even  if  we  concede  that  there  is  little  or  no 
saving,  the  value  of  the  plan  lies  in  the  benefit  it  confers  on  the  patient.  It 
prevents,  as  Dr.  Biggs  has  well  said,  the  "conversion  of  a  sick  tuberculous 
workman  into  a  fairly  healthy  loafer." 

Do  not  the  figures  cited  a  moment  ago  indicate  where  we  ought  now  to  con- 
centrate all  our  activities?  Has  not  the  time  come  for  us  to  stop  advising  con- 
sumptives as  to  the  importance  of  fresh  air,  the  need  for  employment  in  the 
open  air,  and  the  necessity  for  sunlight  and  fresh  air  in  the  home — in  short, 
stop  telling  him  to  do  the  impossible,  unless  we  take  more  energetic  steps  to 
place  all  these  things  within  their  reach. 

I  am  sure  you  will  all  agree  with  me  in  saying  that  much  of  our  antitubercu- 
losis work  at  the  present  time  is  futile — is  but  working  in  a  circle.  We  organize 
elaborate  systems  of  dispensaries,  notification,  home  visitation,  etc.,  to  search 
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out  the  infected;  we  secure  for  them  expensive  sanatorium  care,  and  then — ■ 
turn  the  patients  right  back  into  conditions  which  nulUfy  all  our  work  within 
a  few  months.  I  do  not  mean  by  this  to  say  that  we  should  abandon  any  of 
this  work.  It  is  all  very  necessary,  but  while  we  have  done  so  much  to  search 
out  the  cases  and  to  provide  dispensary,  day  camp,  sanatorium,  and  hospital 
accommodations,  we  have  done  very  little  for  our  patients  after  that.  I  may 
even  go  so  far  as  to  say  that  all  our  splendidly  organized  system  for  the  care  of 
the  tuberculous,  up  to  and  including  sanatorium  and  hospital  care,  is  practically 
complete,  but  from  that  point  on  the  work  has  hardly  been  considered. 

From  now  on  we  should  make  every  effort  to  provide  suitable  remunerative 
fresh-air  employment  for  the  tuberculous,  especially  for  those  discharged  from 
sanatoria,  and  hand  in  hand  with  this  should  go  the  provision  of  proper  sani- 
tary living  conditions,  not  only  as  regards  housing,  but  also  as  to  food  and  cloth- 
ing. How  all  this  shall  be  accomplished  is  a  difScult  problem,  but  the  problem 
is  one  which  must  and  will  be  solved.  Industrial  colonies  in  the  country,  open- 
air  factories  in  the  cities,  co-operation  with  those  providing  outdoor  employ- 
ment— all  have  carefully  to  be  considered,  and  probably  all  will  have  to  be 
utilized  to  meet  this  great  need.  I  hope  that  the  other  speakers  this  morning 
will  be  able  to  present  a  definite  program  showing  us  how  some  or  all  of  these 
things  may  be  attained. 

DISCUSSION  ON  PAPER  BY  DR.  BOLDUAN 

Dr.  Fred.  H.  Heise,  Trudeau,  N.  Y. :  Of  course,  our  statistics  will  vary  some- 
what from  those  of  the  average  general  State  or  municipal  sanatorium.  Our 
class  of  patients  are  perhaps  a  little  bit  above  the  average  intelligence  of  those 
admitted  to  State  and  municipal  institutions,  but  there  are  some  very  striking 
facts  which  come  to  notice  when  we  look  through  the  records  which  have  been 
kept  up  vigorously  for  the  past  twenty-eight  years.  That  is,  of  the  patients 
that  have  been  discharged  from  the  sanatorium  in  the  past  twenty-eight  years. 
When  we  go  over  these  records  and  come  down  to  absolute  certainty,  that  is, 
when  we  deal  with  life  and  death,  we  find  that,  for  instance,  in  the  far-ad- 
vanced cases,  by  far  the  majority  will  die  under  ordinary  conditions  as  they  are 
today  within  the  first  year  of  their  discharge  from  the  sanatorium.  Taking 
the  moderately  advanced  cases,  we  find,  on  the  whole,  the  majority  of  the  deaths 
will  occur  within  the  first  four  years.  Now,  when  we  consider  that  tubercu- 
losis is  an  infection  not  often  cured  within  the  short  period  of  time  a  sanatorium 
usually  allows  residence,  which  is  generally  about  six  months,  we  can  see  that 
there  is  a  great  problem  what  to  do  after  the  patient  has  left  the  sanatorium. 
And,  certainly,  sanatorias  today  do  not  pretend  to  do  anything  else  but  to  teach 
the  patient  how  to  live,  and  to  afford  him  at  the  same  time  proper  facilities  for 
carrying  out  this  teaching.  From  these  statistics,  which  cover  a  little  more 
than  3000  cases,  you  can  see  that  the  period  between  discharge  and  four  years 
after  is  practically  one  in  which  extreme  care  must  be  taken.  You  could 
readily  see,  if  you  had  any  one  that  had  tuberculosis  in  the  family,  what  is  the 
problem  which  a  tuberculous  patient  after  he  leaves  the  sanatorium  must  face. 
In  the  first  place,  perhaps  his  friends  are  his  worst  enemies,  because  they,  not 
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understanding  the  condition  of  the  patient  himself,  will  often  lead  him  into 
temptation  by  telling  him  he  looks  well,  that  he  is  not  ill,  and  that  he  is  just  a 
hypochondriac  or  overcareful, — in  other  words,  he  doesn't  know  what  really 
ails  him, — and  in  this  way  they  persuade  him  to  do  a  good  many  things  which 
he  ought  not  to  do. 

I  do  not  think  it  is  so  much  a  question  of  the  kind  of  employment  as  it  is 
what  the  patient  really  does  after  his  employment  hours  cease — that  often  de- 
cides the  issue.  In  other  words,  if  he  has  to  work  a  certain  definite  number  of 
hours  a  day  what  will  he  do  when  he  has  his  time  off?  Of  course,  to  me  the 
treatment  of  tuberculosis  rests  principally  on  just  one  thing,  that  is  rest;  and, 
so  far  as  the  patient  can  take  it  with  freedom,  without  criticism,  and  without 
adverse  pressure,  that  is,  insomuch  as  he  can  without  this  pressure  from  his 
friends  and  surroundings  take  proper  care  of  himself,  I  think  that  the  result 
in  the  end  will  be  proportionately  better. 

As  regards  the  after-history  of  the  cases,  and  from  ultimate  analyses,  there 
is  only  one  thing  which  we  can  readily  consider  as  the  basis  for  conclusion,  and 
that  is  the  question  of  life  and  death  compared  to  the  average  rate  of  life  and 
death  per  age,  in  other  words,  the  expectancy  of  life  at  a  certain  age.  But 
certainly  we  have  found  in  all  the  cases  which  we  have  been  able  to  trace  that 
when  death  does  occur,  the  cause  of  the  death  is  tuberculosis  in  practically  94 
per  cent. — pulmonary  tuberculosis  or  its  complications.  So  that  it  looks  as 
though  the  best  we  can  probably  do  is  to  prolong  life.  At  the  same  time  I  do 
believe  that  after  the  patient  has  been  discharged  from  the  sanatorium  there 
is  a  large  field,  especially  for  the  first  four  years  of  life,  where  more  can  be  done 
for  him  and  by  which  he  may  prolong  his  life  and  help  tide  over  this  very  risky 
period. 

I  think  Dr.  Bolduan's  suggestion  of  open-air  factories  is  a  very  good  one. 
If  I  am  not  mistaken,  the  State  of  New  York  has  already  undertaken  some  such 
institution.  But  what  can  be  done,  or  ought  to  be  done,  is,  of  course,  a  very 
pressing  problem,  and  it  is  going  to  take  a  good  deal  of  thinking.  It  is  going 
to  take  a  good  deal  of  patience,  and,  what  is  more,  it  is  going  to  take  a  good  deal 
of  money.  When  you  consider  that  the  tuberculous  patient,  and  especially 
the  poor  tuberculous  patient  with  a  family,  is  one  of  the  hardest  things  on  earth 
to  keep  isolated, — that  is,  to  keep  away  from  his  family  and  friends, — you 
realize  that  if  you  want  to  get  right  down  to  the  bottom  of  it  you  have  to  pro- 
vide for  the  patient  and  make  some  provision  for  the  family  who  are  close  to 
him.  Probably  this  might  take  the  form  of  industrial  colonies  where  the  pa- 
tient could  maintain  himself  and  where  the  family  could  be  employed  to  help 
maintain  themselves.  A  company  at  Saranac  Lake  at  the  present  time  has 
awarded  a  prize  of  $500  for  some  method  of  solving  such  a  problem;  that  is, 
of  giving  employment  to  the  tuberculous  patient  after  he  has  left  the  sana- 
torium, to  make  him  happy  and  comfortable,  and  give  him  a  chance  to  carry 
out  the  treatment  that  he  knows  he  needs  and  ought  to  take. 

As  regards  the  change  of  employment,  I  think  that  is  a  question  which  has 
to  be  more  or  less  seriously  considered.  Personally,  I  believe  that  the  man  who 
has  been  engaged  in  any  profession  or  any  line  of  employment,  provided  it 
does  not  involve  very  vigorous  muscular  exercise,  would  probably  do  better 
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in  that  employment  after  discharge  from  a  sanatorium,  than  if  he  took  up  an 
entirely  new  employment  and  worried  about  learning  this  while  at  the  same  time 
he  was  trying  to  take  care  of  himself. 

As  for  indoor  employment,  I  cannot  cite,  from  an  analysis  of  all  the  cases, 
in  regard  to  this;  but  certainly  a  large  percentage  of  our  cases  after  they  go 
back  do  take  up  indoor  work,  and  I  think  if  the  factories  or  places  where  they 
are  employed  will  keep  proper  hygienic  precautions  in  ventilation,  heat,  and 
so  on,  that  it  is  not  really  so  very  injurious,  provided  the  patient  can  have  out- 
door sleeping.  As  a  matter  of  fact,  the  majority  of  our  men  who  do  take  up 
regular  indoor  occupation  seem  to  get  along  well.  It  seems  to  be  a  question, 
as  I  said  before,  not  of  what  the  patient  does  while  he  works,  but  what  he  does 
when  he  is  not  working,  and  what  facilities  he  has  for  taking  care  of  himself 
at  that  time — at  his  sleeping  place,  his  resting-place,  and  so  on. 

Seymour  H.  Stone,  Boston:  Miss  Gertrude  L.  Farmer,  of  the  Social  Ser- 
vice Department  of  the  Massachusetts  General  Hospital,  Boston,  in  her  study 
entitled  "Is  Sanatorium  Treatment  Worth  While?"  states  that  pulmonary 
tuberculosis  has  been  the  medical  diagnosis  of  the  largest  group  of  patients 
referred  to  the  Social  Service  Department  of  the  Massachusetts  General 
Hospital. 

During  the  six  years,  out  of  a  total  of  8224  patients  referred  to  this  depart- 
ment, 2564,  or  31  +  per  cent.,  were  so  diagnosed.  Of  those  diagnosed  as 
having  tuberculosis,  2145,  or  83  -f  per  cent.,  were  referred  to  tuberculosis 
classes,  chronic  hospitals,  homes  for  incurables,  and  antituberculosis  associa- 
tions. Four  hundred  and  nineteen,  or  16  -f-  per  cent.,  were  admitted  to  State 
sanatoria,  and  323  of  these  were  discharged  from  the  sanatoria  alive.  These 
323  discharged  patients  were  divided  as  follows  on  admission: 

Incipient 117,  or  36  -\-  per  cent. 

Moderately  advanced 147,  or  45  +    "        " 

Advanced 59,  or  18  4-   " 

The  117  incipient  stayed  on  an  average  five  and  one-fourth  months. 
The  147  moderately  advanced  stayed  on  an  average  six  and  three-fourth 
months. 

The  59  advanced  stayed  on  an  average  six  and  one-half  months. 
Average  length  of  stay,  of  all  patients  six  months. 
Present  Condition. — For  total  of  all  stages: 

Well 150,  or  46  -\-  per  cent.,  working  or  able  to  work. 

Alive 70,  or  21 -i-    "       "      too  ill  to  work 

Dead 103,  or  32 -|-    "       " 

Incipient  group — 117  patients — 

Well 82,  or  70  -I-  per  cent. 

Alive 24,  or  20  -[-   " 

Dead 11,  or    9 -|-   " 

Moderately  advanced — 147  patients — • 

Well 61,  or  41  -}-  per  cent. 

Alive 37,  or  25  -|-   "      " 

Dead 49,  or  2,i  -f-  "     " 
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Advanced — 59  patients — 


Well 7,  or  11  +  per  cent. 

Alive 9,  or  15  +   "     " 

Dead 43,  or  72  +   "     " 

Conclusions. — One  naturally  sees  much  of  the  discouraging  side  of  the  treat- 
ment of  tuberculosis.  We  feel  justified,  however,  in  concluding  that  sanatorium 
treatment  was  worth  while  for  these  patients  because  of  the  following  results: 

1.  Over  two-thirds  (68.1  +  per  cent.)  were  found  to  be  leading  normal  lives 
— this,  in  spite  of  the  fact  that  nearly  two-thirds  (63.7  +  per  cent.)  were  in 
the  second  and  third  stages  when  admitted. 

2.  Almost  half  (46.4  -f  per  cent.)  were  found  to  be  leading  normal  lives — 
the  largest  number  from  two  to  five  years  after  discharge. 

3.  Ninety  per  cent,  had  a  fair  chance  of  doing  well,  45.2  -f-  per  cent,  being 
discharged  arrested  and  44.8  -f  per  cent,  improved. 

These  figures  emphasize  the  importance  of  early  diagnosis  and  treatment 
because — 

1.  Over  one-half  of  those  now  "well"  were  admitted  as  incipient. 

2.  Of  the  incipient,  90.5  -f  per  cent.,  are  now  living. 

3.  About  three-fourths  (92.8  +  per  cent.)  of  those  admitted  as  advanced 
are  now  dead. 

It  is  reasonable  to  say  that  many  patients  might  have  been  discharged 
arrested  if  a  longer  time  had  been  spent  at  the  sanatorium,  because  it  is  generally 
agreed  that  sLx  months  (which  is  the  average)  is  too  short  a  stay  for  the  best 
results.  About  one-half  (45.5  -\-  per  cent.)  of  the  patients  admitted  were 
moderately  advanced.     About  one-half  of  the  total  were  discharged  improved. 

The  twenty-eighth  annual  report  of  the  State  Sanatorium  at  Wallum  Lake, 
R.  I.,  1913,  Dr.  Harry  Lee  Barnes,  Superintendent,  states  that  of  the  1512 
tuberculous  patients  treated  in  the  last  seven  years,  1508  have  been  traced. 
Of  this  number  549,  or  36  per  cent.,  are  working  full  time.  Of  630  patients 
discharged  during  the  seven  years  from  1905  to  191 1  with  the  disease  appar- 
ently cured  or  arrested,  366,  or  58  per  cent.,  are  working  full  time. 

I  understand  that  Wallum  Lake  is  for  early  stage  cases. 

Prendergast  Camp  is  an  open-air  lodging-  and  boarding-place  for  arrested 
sanatorium  patients  returned  to  the  city  to  work.  The  subject  under  discus- 
sion seems  to  warrant  my  telling  you  the  experience  of  the  Boston  Association 
for  the  Relief  and  Control  of  Tuberculosis  with  their  Prendergast  Camp,  and 
to  caution  any  one  contemplating  the  establishment  of  such  an  institution  to 
go  slow.  This  camp  accommodates  12  patients,  and  was  established,  by  the 
Boston  Association  for  the  Relief  and  Control  of  Tuberculosis,  in  the  summer  of 
1909.  After  two  years'  experience  a  special  investigator  was  employed  to  see 
why  it  was  impossible  to  fill  the  camp  with  patients  of  this  kind.  The  investi- 
gation covered  a  period  of  five  weeks  in  June  and  July,  191 1.  During  most  of 
the  time  the  "Investigator"  lived  at  the  camp  in  order  to  become  thoroughly 
acquainted  with  the  problem. 

He  \asited  sanatoria,  hospitals,  physicians,  and  social  workers  for  the 
purpose  of  advertising  the  camp,  and  to  look  up  possible  patients.     In  order 
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to  find  out  how  many  suitable  cases  for  the  camp  might  be  among  a  given  num- 
ber of  discharged  cases,  the  history  of  283  such  cases  was  gone  over  with  a 
physician  or  nurse  suflSciently  familiar  with  the  physical  and  social  conditions 
of  the  patients  to  express  a  well-founded  opinion.  On  the  basis  of  these  opinions 
225  were  eliminated  because  of  suitable  home  conditions,  family  ties,  location 
of  the  camp,  and  the  inability  of  the  patient  to  pay.  This  left  58  patients, 
54  of  whom  were  investigated  and  4  not  found.  Of  this  54,  1 2  were  considered 
possible  candidates  for  the  camp,  ten  of  whom  were  at  the  time  in  a  sanatorium. 

To  be  admitted  to  Prendergast  Camp  a  patient  should  be  an  arrested  case, 
able  to  work  and  pay  $4  or  $6  a  week,  or  else  have  it  paid  for  him  by  a  relative 
or  benevolent  organization.  The  management  of  the  camp  was  also  carefully 
investigated,  and  no  fault  found  that  would  tend  to  keep  patients  away.  It 
is  true  that  the  financial  reason  is  an  important  factor  in  the  225  cases  that  were 
eliminated  because  of  their  unwillingness  to  leave  their  families,  but  not  more 
than  a  small  proportion  could  be  separated  from  their  homes  even  if  the  price 
of  board  were  materially  reduced.  The  report  of  this  investigation  contains  in 
part  the  following: 

Siimmary. — "Five  weeks  of  active  convassing  in  the  institutions  to  which 
such  a  camp  must  look  for  almost  all  its  cases  has  led  to  the  securing  of  but  one 
patient  and  12  classified  as  possibilities.  Of  the  latter,  10  are  in  the  State 
sanatorium,  and  it  is  extremely  possible  that  a  considerable  proportion  of  these 
possibilities  will  make  other  plans  or  change  their  attitude  by  the  time  of  their 
discharge,  which  in  some  cases  will  be  more  than  a  year  hence." 

"These  facts  are  convincing  that  there  is  not  a  real  need  for  the  kind  of  ac- 
commodations offered  at  Prendergast  Camp,  and  that  such  a  camp  for  this 
purpose  will  in  the  near  future  make  no  contribution  of  value  to  the  tubercu- 
losis problem  in  Boston." 

This  investigation  was  made  in  the  summer  of  191 1 — three  years  ago. 
Since  then  vigorous  attempts  have  been  made  to  secure  discharged  patients 
for  the  camp,  but  without  success.  At  the  present  time  we  have  there  three 
patients  who  were  discharged  from  sanatoria  in  a  condition  to  work. 

For  some  time  now  the  camp  has  been  used  and  kept  full  of  patients  in  the 
incipient  stages  of  the  disease,  awaiting  admission  to  State  sanatoria. 

I  desire  to  make  this  statement  in  regard  to  our  efforts  to  provide  suitable 
living  conditions  for  patients  discharged  from  State  sanatoria  and  able  to  work, 
in  order  that  those  contemplating  such  a  venture  may  study  their  problem 
carefully  before  proceeding  with  this  method  of  after-care. 

Gen.  George  M.  Sternberg,  Washington,  D.  C. :  I  have  been  very  much 
interested  in  this  paper,  and  I  feel  that  the  first  part  of  it  showed  very  con- 
clusively the  great  value  of  sanatoria  for  the  patients  who  are  sent  to  them, 
whether  incipient  or  advanced.  Their  chances  of  recovery  are  certainly  very 
much  better  than  if  they  are  left  in  their  own  homes.  Moreover,  even  if  they 
have  to  go  to  their  homes  before  a  cure  has  been  effected,  the  instructions  they 
get  with  regard  to  taking  care  of  themselves  and  protecting  themselves  and 
those  with  whom  they  may  be  associated  when  they  come  home  is  of  immense 
value  in  the  general  work  for  the  prevention  of  tuberculosis. 

The  paper  did  not  refer  to  the  other  element,  which  is  quite  as  important 
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from  our  point  of  view — as  to  the  function  of  the  sanatorium  and  the  hospital 
in  keeping  patients  away  from  their  homes,  especially  the  dangerous  cases. 
We  know  that  children,  as  a  rule,  infected  in  families  where  cases  remain  for 
any  length  of  time,  and  it  seems  to  me,  since  it  has  been  so  well  demonstrated 
that  infection  occurs  usually  in  childhood,  and  it  is  from  those  patients  living 
in  the  home  that  we  must  insist  more  and  more  upon  segregation,  especially 
of  the  advanced  cases,  in  hospitals  and  sanatoria,  not  simply  in  the  interest 
of  the  patient, — of  course,  it  is  in  their  interests  also, — but  especially  in  the 
interest  of  the  community  at  large  and  for  the  prevention  of  this  infectious 
disease.  It  is  fundamental,  it  seems  to  me,  that  these  dangerous  cases  should 
be  removed  from  their  homes  to  sanatoria  and  hospitals,  and  we  will  not  suc- 
ceed in  our  efforts  to  limit  the  development  of  this  infectious  disease  until  we 
work  from  that  end  more  effectively  than  we  have  done  in  the  past. 

In  the  city  of  Washington  we  are  trying  to  get  legislation  authorizing  us  to 
remove  the  dangerous  cases  among  the  poorer  families  who  cannot  afford  a 
doctor — to  remove  them  to  our  hospital.  They  may  go  there  without  expense 
to  themselves,  but  many  of  them  don't  want  to  go.  They  want  to  stay  at 
home,  and  the  idea  of  infecting  their  families  does  not  seem  to  have  any  great 
weight  with  them.  We  have  to  take  that  matter  in  hand,  I  think,  by  legisla- 
tion, and  I  hope  that  in  the  end  we  may  succeed  in  accomplishing  it  here  in  the 
district,  and  it  will  be  a  start  in  the  right  direction,  at  least. 

Dr.  James  A.  Britton,  Chicago,  111.:  The  problem  of  taking  care  of 
patients,  or  rather  ex-patients,  is  a  very  live  one.  When  the  aggressive  cam- 
paign was  started  to  find  out  the  number  of  cases  of  tuberculosis  in  the  employ 
of  the  Harvester  Company  and  take  care  of  them,  it  was  felt  very  strongly  that, 
in  order  to  do  anything  toward  the  situation  at  all,  we  must  assure  all  the  men 
and  the  women  who  we  found  had  the  disease  that  after  they  had  returned  from 
their  period  of  treatment  at  various  sanatoria  the  means  of  earning  their  liveli- 
hood would  be  provided.  That  was  promised.  Now,  the  difficulty  of  ful- 
filling that  is  one  that  meets  us  every  day.  To  take  a  man  who  has  worked 
always  at  an  inside  occupation  and  has  worked  probably  ten,  fifteen,  or  twenty 
years  at  his  job  or  trade  and  earned  from  three  to  four  dollars  a  day  and  then 
have  him  come  back  from  the  sanatorium  ready  to  work,  but  not  at  an  inside 
job,  and  provide  him  work  at  which  he  will  be  reasonably  happy,  and  in  which 
the  pay  for  his  work  will  be  sufficient  at  least  to  make  him  think  he  is  supporting 
himself,  is  not  an  easy  problem.  We  have  been  able  to  place  a  number  of  these 
people  in  outside  positions,  but  rarely  has  the  arrangement  been  satisfactory, 
either  to  the  man  or  the  company.  But  at  least  the  man  is  kept  outdoors  and 
fairly  active  and  is  paid  some  money.  But  the  great  problem  of  taking  care  of 
the  majority  of  these  people  is  one  that  cannot  be  solved,  so  far  as  I  can  see, 
by  the  ordinary-  manufacturing  concern.  Whether  or  not  they  can  devise 
factories  which  are  really  open-air  factories  I  don't  know.  That  might  be  a 
good  idea. 

There  is  one  thing  also  that  comes  up  frequently,  and  that  is  that  after  a 
man  has  been  in  the  sanatorium  for  sLx  or  eight  months  without  having  had 
any  work  during  that  period,  he  comes  back  sort  of  weaned  away  from  any  idea 
that  he  can  work  at  all.     It  has  been  thought,  and  the  plan  is  being  taken  under 
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advisement  at  the  present  time,  to  supplement  one  of  our  local  sanatoria  with 
a  so-called  industrial  department,  so  that  the  patients,  after  they  have  had  treat- 
ment, will  be  given  regular  occupation  for  perhaps  three  or  four  months,  and 
at  the  same  time  be  under  the  supervision  of  the  sanatorium  management, 
so  that  when  they  come  back  to  the  plant,  they  will  at  least  know  that  they  can 
use  their  muscles  to  a  certain  degree. 

The  problem  of  sanatorium  care,  as  distinguished  from  home  care,  is  one 
that  we  have  considered  very  thoroughly.  I  have  attempted,  in  a  large  num- 
ber of  cases  where  there  was  a  very  strong  objection  to  going  to  a  sanatorium, 
to  plan  various  methods  of  doing  what  we  might  call  home  treatment, — home 
sanatorium  treatment, — trying  to  arrange  the  living  and  sleeping  quarters, 
and  so  forth,  at  least  in  a  semblance  of  what  they  would  get  in  the  sanatorium. 
I  think,  with  perhaps  one  or  two  exceptions,  the  efforts  along  this  line  have 
absolutely  failed.  The  only  employes  for  whom  we  have  been  able  to  institute 
a  fresh-air  treatment  that  was  successful  have  been  ex-sanatorium  cases.  We 
go  to  a  man  who  has  been  to  a  sanatorium,  who  has  learned  that  he  can  sleep 
outdoors  without  catching  pneumonia — we  go  to  this  man  and  put  him  out  on  a 
porch  with  a  screen  and  he  will  get  along  very  well.  But  putting  a  man  out  in 
the  same  condition  before  he  has  had  his  experience  at  the  sanatorium  not  only 
makes  the  man  himself  disgusted  with  our  efforts,  but  also  disgusts  all  his 
friends,  and  his  friends  have  a  good  deal  to  say  about  what  he  does. 

So,  then,  we  feel  very  strongly  that,  so  far  as  possible,  all  the  cases  that  are 
at  all  in  an  active  stage  of  the  disease  should  have  their  period  of  sanatorium 
treatment,  even  if  it  is  only  two  or  three  months,  in  order  to  convince  the  pa- 
tients themselves  that  they  can  follow  the  ordinary  routine  of  sanatorium  treat- 
ment, and  then,  after  they  come  home,  can  return  to  work  and  continue  their 
treatment  in  their  own  homes. 

Elwell  Stockdale,  White  Haven,  Pa.:  I  am  not  a  physician.  This 
section  being  a  sociological  one,  I  suppose  it  is  permissible  to  one  who  is  not 
a  physician  to  say  something.  I  have  been  in  sanatorium  work  for  eighteen 
years  in  a  business  capacity,  and  naturally  have  come  in  contact  with  a  great 
many  consumptives.  I  was  in  a  sanatorium  myself  in  Germany,  Switzerland, 
Colorado,  and  am  now  located  at  White  Haven.  I  believe  that  a  lot  of  you 
folks  are  on  the  wrong  track  as  to  the  occupation  of  these  ex-patients  when 
they  come  home.  Now,  for  instance,  the  gentlemen  who  spoke  here  before 
told  about  manufacturing  jobs  for  men.  Now,  you  apply  that  to  yourselves. 
If  you  came  back  from  a  sanatorium  and  realized  that  a  job  was  really  manu- 
factured for  you,  and  had  any  sense  of  pride  about  you,  how  much  interest 
would  you  take  in  that  job?  Now,  people,  I  want  to  tell  you  right  now,  it  is 
all  a  mistake  to  think  you  must  have  outside  jobs.  You  need  not.  There  are 
not  enough  outside  jobs  to  go  around  in  the  beginning.  Where  are  you  going 
to  get  them,  except,  as  our  friend  said,  create  them? — and  you  can't  create 
them.  It  is  not  so  much  what  these  people  do  during  the  working-hours  that 
count  as  what  they  do  outside  of  working-hours,  and  there  are  many  of  them 
today  that  are  far  better  off,  who  can  earn  their  living,  at  their  old  vocation  or 
trade  or  profession  and  work  indoors  eight  hours  a  day  with  perfect  safety  and 
comfort  if  the  other  sixteen  hours  a  day  are  devoted  to  the  things  they  should  be 
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devoted  to.  How  many  patients,  who  have  come  away  from  the  sanatorium 
with  disease  arrested,  could  not  go  to  an  office  and  work  from  8  o'clock  to  12, 
and  get  out  at  the  noon  hour  and  take  the  proper  lunch  that  they  should  take 
in  the  way  of  some  milk  and  nourishing  food, — not  beer  and  some  sandwiches, — 
and  go  back  again  and  stay  until  5,  and  go  home  and  rest  as  they  should,  and 
have  outdoor  sleeping  facilities,  and  be  paid  with  money  that  they  know  they 
have  actually  earned? 

Now  we  will  cite  the  case  of  a  man  who  has  returned  within  the  last  year 
from  White  Haven.  He  was  an  expert  engraver,  making  five  or  six  dollars  a 
day.  We  will  take  that  man,  as  an  example.  His  home  physician  was  sure, 
when  he  came  home,  that  he  must  give  up  his  work  at  the  bench  and  get  an 
outside  job.  As  a  matter  of  fact,  the  man  took  the  advice  of  the  man  who 
treated  him  in  White  Haven,  went  back  to  his  bench,  and  worked  eight  hours 
a  day  and  earned  his  money.  If  they  have  got  the  money,  as  a  rule,  they  can 
get  the  necessities  of  life  with  it.  If  you  had  put  that  man  at  a  job  outside 
going  about  soliciting,  he  would  earn  about  two  dollars  a  day,  and  having  his 
family  and  himself  to  take  care  of,  you  can  see  what  the  result  would  be.  It 
is  a  great  mistake,  in  my  opinion,  and  from  what  I  have  seen  of  these  cases, 
to  think  that  the  first  thing  for  those  cases  of  tuberculosis  that  are  getting  well, 
and  to  continue  their  being  well,  must  be  fresh  air  for  twenty-four  hours.  Of 
course,  some  air  is  fresher  than  others,  but  any  room  can  be  ventilated.  The 
main  thing  for  these  men  getting  jobs  and  continuing  at  work  without  breaking 
down,  is  a  job  w^here  they  are  not  going  to  be  overfatigued.  Any  of  you  men 
and  you  ladies  sitting  here  are  better  oflf  going  to  a  desk  where  you  can  sit  at 
work  eight  hours  a  day  in  a  well-ventilated  office,  where  you  won't  be  fatigued, 
and  as  much  off  your  feet  as  possible,  than  you  would  be  walking  around  the 
streets  eight  or  ten  hours  a  day  soliciting,  try  to  sell  something,  walking  up  and 
down  stairs.  The  harm  resulting  from  that  fatigue  will  certainly  be  infinitely 
greater  than  the  benefit  derived  from  the  fresh  air.  I  have  seen  that  thing 
work  out.  I  don't  want  to  take  up  the  time  of  this  meeting,  but  I  can  think 
of  three  different  cases  who  are  working  in  department  stores  in  Philadelphia 
for  seven  or  eight  years  and  have  kept  well,  simply  because  they  have  taken 
care  of  themselves  outside  of  their  working-hours.  I  remember  one  case 
especially  where  the  home  doctors  said  that  he  had  to  have  an  outside  job.  We 
got  him  such  a  job.  He  was  outdoors  on  a  delivery  wagon  and  exposed  to  all 
kinds  of  weather  and  fatigue,  and  he  lost  weight.  I  finally  persuaded  the 
doctor  that  he  needed  an  inside  job,  and  the  superintendent  gave  him  a  job  in- 
doors, where  he  was  not  on  his  feet  constantly.  He  immediately  began  to 
gain  weight  and  kept  it,  and  he  has  been  working  there  several  years  and  keeps 
well.  The  whole  thing  is  mighty  difficult.  To  begin  with,  they  have  got  to 
have  the  money.  A  man  can  best  earn  his  living  at  the  kind  of  work  he  is 
used  to.  Of  course,  I  don't  mean  work  of  a  heavy  physical  nature.  I  say  the 
job  which  means  the  least  fatigue  is  the  job  he  will  do  the  best  in.  I  think 
without  a  doubt  you  folks  should  stop  to  consider  the  chief  elements  of  treating 
tuberculosis  and  getting  these  people  well — there  are  three  important  features 
in  it:  fresh  air,  rest  with  regulated  exercise,  and  the  proper  food.  I  would  say 
by  all  means  the  fresh  air  would  come  at  the  bottom  of  the  list.     You  can  take 
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a  patient  in  the  best  climate  of  the  world,  wherever  that  may  be,  and  if  he  has 
not  rest  enough,  if  he  does  not  get  the  proper  food,  he  is  going  to  die,  but  you 
put  that  same  patient  right  here  in  Washington  under  the  care  of  a  good 
physician  who  will  give  him  the  proper  rest  and  the  right  kind  of  nourishing 
food,  and  he  will  get  well.  So  what  is  the  answer?  It  appears  that  the  fresh 
air  is  not  the  main  thing.  But  if  you  can  get  fresh  air  along  with  the  good 
nourishment  and  rest,  you  are  increasing  his  chances  of  recovery. 

There  is  another  point  I  would  like  to  ask  this  meeting  about.  I  have  been 
coming  here  eight  years — I  have  never  heard  it  mentioned.  I  don't  know 
whether  one  should  mention  it,  but  the  gentleman  who  read  those  statistics 
from  Rutland  Sanatorium  gives  the  whole  story.  You  notice  how  startling 
it  was  of  the  number  of  those  incipient  cases  that  have  kept  well.  Why? 
Early  diagnosis.  It  seems  to  me  all  the  work  of  these  meetings  treats  with  the 
effect  or  result.  I  don't  know  why  you  should  not  go  back  and  get  at  the  cause 
— the  particular  cause — rather  than  the  result.  By  that  I  mean  getting  the 
incipient  cases.  Who  is  the  person  to  pick  out  the  incipient  case?  The  public, 
the  lay  individual?  No,  the  physician:  he  should  find  the  early  cases.  I  am 
sure  you  medical  men  won't  feel  offended  at  me,  a  layman,  for  coming  down 
here  and  talking  to  you  in  this  way.  You  know  that  it  is  the  fault  of  the 
average  home  doctor  that  you  have  the  advanced  patients  that  are  sent  you 
today.  Why  not  go  back  to  the  root  of  the  trouble  and  adopt  some  measure  to 
encourage  the  medical  profession  to  learn  early  diagnosis?  When  that  is  done 
we  will  get  many  reports  that  the  gentleman  from  Rutland  speaks  of — 79  or 
80  per  cent,  of  cases  remaining  well.  You  cannot  begin  with  the  older  men  now, 
but  you  can  with  the  young  men  leaving  college,  and  no  medical  college  today 
should  turn  out  a  physician  who  has  not  spent  three  to  six  months  learning 
early  diagnosis  in  a  place  such  as  the  University  of  Pennsylvania  is  now  con- 
ducting in  the  Phipps  Institute. 

I  will  tell  you  something  else  that  is  very  unusual.  I  have  been  coming 
here  for  years  and  I  have  never  yet  seen  a  person  coming  to  this  meeting  that 
had  tuberculosis.  I  have  had  it  for  eighteen  years,  and  have  been  up  and  down 
half  a  dozen  times  with  it,  and  all  I  can  say  is  that  by  pursuing  the  methods  I 
have  told  you  about  I  have  been  able  to  work  indoors  eight  or  nine  hours  a 
day,  and  by  consuming  two  or  three  quarts  of  milk  each  day  for  the  last  eighteen 
years  I  have  been  able  to  knock  a  pretty  good  living  out  of  the  world. 

Lee  K.  Frankel,  New  York ;  I  was  very  glad  to  listen  to  the  previous  speaker, 
because  he  has  told  us  a  whole  lot  of  truths.  Two  years  ago*  I  submitted  to 
this  meeting  a  series  of  statistics  gathered  from  a  sanatorium  just  outside  of  the 
city  of  Hamburg,  in  which  careful  statistics  had  been  kept  for  a  period  of 
fifteen  years  under  the  direction  of  practically  the  same  corps  of  physicians, 
covering  discharged  patients  who  had  been  constantly  under  the  supervision 
of  the  institution.  I  do  not  recall  the  data,  but  if  you  will  refer  to  the  pro- 
ceedings of  two  years  ago,  you  will  find  a  rather  satisfactory  showing.  Pa- 
tients who  had  been  in  the  sanatorium  fifteen  years  ago  and  periodically  re- 
examined every  five  years  after  discharge,  showed  that  in  even  moderately 

*  Transactions  of  Eighth  Annual  Meeting,  1912,  The  National  Association  for  the  Study 
and  Prevention  of  Tuberculosis,  pp.  175,  176. 
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advanced  cases  a  considerable  percentage  was  still  alive  at  the  end  of  the  fif- 
teenth year.  I  think  the  statistics,  if  they  were  compared  with  our  American 
experience,  would  show  a  favor  of  the  German  data. 

Now,  the  fact  of  the  matter  is  this:  The  effort  has  been  made  in  Germany 
to  restore  tuberculous  patients  to  working  efficiency.  Comparatively  little 
stress  is  laid  upon  curing  the  patient  of  tuberculosis.  Many  of  the  reports 
merely  differentiate  between  those  unable  to  work  and  those  able  to  work. 
The  moment  a  patient  is  able  to  work,  in  the  opinion  of  the  medical  staff,  he  is 
discharged.  The  interesting  thing  is  the  percentage  of  the  cases  referred  to  in 
the  above  report  who  went  back  to  their  own  trades.  Discharged  patients  are 
under  constant  medical  supervision.  Every  effort  is  made  to  see  that  they  live 
under  proper  conditions.  The  moment  there  is  any  difficulty  with  them  from 
a  medical  standpoint,  they  may  be  returned  to  the  sanatorium;  but,  at  all 
events,  they  are  under  the  very  best  of  medical  care.  Here  we  have  after-care 
of  the  consumptive  carried  on  along  lines  that  I  think  are  scientific  and  normal. 

There  is  another  important  thing  that  I  think  we  ought  to  recall  in  connec- 
tion with  after-care  work  of  the  kind  illustrated  in  this  particular  experiment. 
Many  German  sanatoria  are  conducted  under  the  auspices  of  the  Governmental 
Insurance  Department.  The  employe  who  becomes  ill  and  is  sent  to  a  sana- 
torium goes  there  with  the  knowledge  that  during  his  absence  his  family  is 
provided  for,  not  by  charity,  but  from  the  insurance  funds  which  are  his  by 
right.  He  goes  there  with  a  free  and  easy  mind.  He  has  no  cares,  so  far  as  the 
support  of  his  family  is  concerned.  On  his  return  from  the  institution  he  is 
under  medical  supervision  if  he  wishes  it.  He  may  temporarily  be  unable  to 
work,  and  the  insurance  provision  again  comes  into  force.  He  again  becomes 
the  recipient  of  a  weekly  benefit  under  a  scheme  to  which  he  has  contributed 
all  his  life.     This  frees  him  from  worry  as  his  family  is  provided  for. 

It  is  useless  for  us  here  to  attempt  to  discuss  after-care  of  the  consumptive 
or  of  discharged  patients  from  sanatoria,  unless  we  are  prepared  to  realize  that 
we  are  dealing  with  sub-standard  lives;  that  we  have  individuals  who  are  not 
able  to  compete  with  the  general  average  of  working-people,  and  that  provision 
will  probably  have  to  be  made  for  their  care.  The  results  that  have  been  ob- 
tained in  Germany  show  that  men  may  go  back  to  the  trades  in  which  they 
were  originally  employed  and  yet  maintain  a  marked  degree  of  efficiency. 
The  results  show  that  in  many  instances  their  lives  were  distinctly  prolonged. 
These  results,  I  think,  can  be  attributed  to  the  fact,  first  of  all,  that  patients  are 
under  medical  supervision;  secondly,  to  the  fact  that  provision  has  been  made 
for  their  care  and  for  the  care  of  their  families  during  the  period  of  conva- 
lescence. Whether  convalescence  requires  a  year  or  two  years  or  five  years  is 
immaterial.  The  thing  we  have  to  realize  in  our  large  industrial  establishments 
is  the  fact  that  provision  of  some  sort  has  to  be  made. 

So  far  as  working  at  certain  trades  is  concerned,  I  may  say  that  in  our  own 
office  we  have  returned  clerks  to  their  former  occupations.  They  are  under 
constant  medical  supervision.  Their  temperatures  are  read  at  intervals, 
weights  are  taken,  and  so  forth,  and  the  results,  so  far  as  we  can  see,  have  been 
satisfactory.  In  fact,  we  have  gone  so  far  as  to  plan  an  experiment  in  the  sana- 
torium which  we  have  just  constructed  for  our  employes,  of  transferring  cer- 
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tain  lines  of  work  which  we  are  doing  in  the  office  to  the  sanatorium  and  to 
engage  our  employes  in  the  sanatorium  at  this  work  for  a  certain  number  of 
hours  a  day.  Dr.  Knopf,  when  this  was  suggested  to  him  a  few  years  ago, 
thought  it  was  one  of  the  most  interesting  experiments  that  could  be  made; 
in  fact,  he  went  out  of  his  way  to  say  it  might  solve  the  question  of  employment 
for  the  tuberculous  patient.  Whether  it  will  or  not  remains  to  be  seen.  Our 
belief  is  that  employes  who  are  sent  to  our  sanatorium  will  benefit  by  employ- 
ment in  which  they  are  experienced.  If  we  can  restore  them  to  ordinary 
efficiency,  positions  can  then  readily  be  found  for  them  in  our  office.  It  may 
even  be  possible  to  put  them  back  at  their  old  posts.  We  realize,  however, 
that  there  may  be  days  and  even  weeks  when  such  employes  cannot  do  the 
full  measure  of  work.  In  such  cases,  time  allowances  must  be  made  without 
deduction  of  salary.  If,  in  addition,  we  keep  such  employes  under  medical 
supervision,  we  may  hope  to  keep  them  physically  and  mentally  efficient. 

Dr.  Thomas  H.  A.  Stites,  Harrisburg,  Pa. :  It  has  been  very  interesting 
to  listen  to  the  paper  read  to  us  and  to  the  discussion,  and  to  realize  how 
thoroughly  others  are  perplexed  by  the  problem  with  which,  for  several  years, 
we  in  Pennsylvania  have  been  dealing.  We  are  now  busy  collecting  statistics 
concerning  the  patients  who  have  undergone  treatment  at  our  State  sanatoria, 
and  hope,  at  the  next  meeting  of  this  Association,  to  be  in  a  position  to  present 
results.  We  have  hesitated  to  bring  them  before  you  sooner,  because  we  felt 
that  more  time  should  elapse  before  making  a  report. 

I  should  like  to  indicate,  in  a  general  way,  how  we  are  trying  to  solve  this 
problem  of  the  after-care  of  the  sanatorium  patients.  As  possibly  you  know, 
all  patients  at  the  State  sanatoria  of  Pennsylvania,  at  Mont  Alto  and  at  Cresson, 
are  sent  thither  through  the  State  dispensaries,  of  which  we  have  115  scattered 
throughout  the  Commonwealth.  Before  any  patient  is  admitted  to  the  sana- 
torium a  full  report  on  the  financial  and  physical  condition  is  made  by  the 
physician  in  charge  of  the  dispensary,  and  this  must  be  accompanied  by  a  re- 
port, in  writing,  from  one  of  our  visiting  nurses.  In  this  way  we  lay  the  founda- 
tion for  the  proper  oversight  of  the  patient  while  in  the  sanatorium  and  for  the 
follow-up  work  after  the  patient  has  been  discharged. 

In  the  first  place  comes  the  question  of  supervision  after  discharge.  At  the 
time  of  discharge  the  physician  who  has  watched  over  the  case  at  the  sanatorium 
urges  the  patient  to  return  promptly  to  the  dispensary  from  which  he  came. 
Further  than  this,  a  notice  of  the  discharge  of  the  patient  is  sent  from  the  sana- 
torium to  the  patient's  dispensary,  and,  after  the  lapse  of  a  reasonable  length  of 
time, — it  varies  in  different  communities, — if  the  patient  has  not  reported,  the 
visiting  nurse  is  sent  out  to  inquire  why  the  patient  has  not  reported,  and,  if 
possible,  to  bring  that  patient  back  under  our  active  dispensary  supervision. 
In  this  way  it  is  possible  to  keep  a  watch  on  practically  all,  or  at  least  a  very 
large  percentage  of,  those  who  have  had  treatment  at  one  of  our  sanatoria. 
The  dispensary  nurse  is  much  better  able  to  do  this  than  any  outside  worker, 
because  of  the  fact  that  she  has  already  been  in  that  patient's  home  and  knows 
the  conditions  and  surroundings,  and  is  more  likely  to  find  him.  This  was  one 
of  the  objections  brought  up  by  a  previous  speaker — the  difficulty  of  finding 
your  patient  after  leaving  the  sanatorium. 
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With  regard  to  the  employment  of  our  patients,  there  are  several  ways  in 
which  we  try  to  provide  occupation.     In  the  first  place,  there  is  the  sanatorium 
itselt.     At  Mont  Alto  we  constantly  employ  some  80  former  patients-some 
of  them  engaged  in  rather  strenuous  labor.     At  Cresson  the  number  is  about  40 
In  the  second  place  we  have  secured  the  co-operation  of  other  departments 
of  the  State  Government.     The  State  Forestry  Department,  so  far  as  its  funds 
wUl  allow,  has  undertaken  to  employ  the  graduates,  or  former  patients,  of  our 
State  sanatoria.     The  labor  provided  for  them  is  of  an  outdoor  character. 
Some  have  the  care  of  the  seedlings  in  the  nurseries;  others  are  sent  through 
the  reser^^ations,  provided  with  a  hatchet,  and  instructed  to  see  that  the  voung 
trees  are  kept  clear  of  any  growth  that  might  interfere  with  their  development 
In  the  third  place,  the  light  work  required  of  all  our  patients  in  the  sanatoria, 
according  to  the  condition  of  their  health,  is  conducted  in  such  a  way  as  to 
give  them  a  training  which  makes  them  much  sought  for  bv  members  of  the 
State  Grange.     This  is  particularly  true  of  those  who  are  put  to  work  caring 
for  poultry  and  for  the  bees  or  light  work  of  an  agricultural  character      Quite 
a  considerable  number  of  our  patients  are  thus  employed,  and  we  are  now 
arranging  to  busy  the  children  with  the  care  of  small  gardens 

And  finally  we  fall  back  again  on  our  dispensary  nurse.  This  is  a  point  on 
which  we  hope  later  to  render  a  more  comprehensi^'e  report.  At  times  the 
nurses  at  the  dispensaries  become  also,  in  a  sense,  occupation  agents.  I  can- 
no  tell  you  just  now  in  how  many  cases  this  has  occurred  during  the  past  year 
but  the  nuniber  of  instances  in  which  suitable  employment  has  been  secured 
lor  patients  has  been  well  up  into  the  thousands. 

I  hope  I  am  not  taking  up  too  much  time,  Mr.  Chairman;  this  is  a  subject 
very  close  to  our  hearts,  and  one  on  which  we  are  working  hard.     (Applause  ) 
•      "I  ^'  u  •     ;  ^^P°^a°'  Chicago :  To  my  mind  the  discussion  here  this  morn- 
ing has  been  the  most  interesting  of  the  session  so  far. 

The  company  I  represent  in  Chicago,  Swift  and  Companv,  has  been  battling 
with  the  question  of  tuberculosis  for  a  number  of  years,  and  we  have  gradually 
overcome  obstacles,  such  as  the  desire  of  patients  to  go  west,  and  while  we  have 
succeeded,  m  the  greatest  percentage  of  our  cases,  to  induce  them  to  go  to 
sanatoria  near  home,  the  rub  comes  when  the  patient  returns  from  the  sana- 
torium and  IS  able  to  resume  his  work.     Our  experience  so  far  has  been  abso- 
lutely m  the  direction  that  the  resumption  of  the  former  employment,  when 
possible,  brmgs  by  far  better  results  than  changing  a  man's  job.     We  have  also 
created  some    new  work,"  as  mentioned  by  Dr.  Britton,  with  not  very  satisfac- 
tory results.     We  have  taken  clerks  who,  before  they  become  ill,  worked  eight  to 
ten  hours  a  day   and  after  they  returned  from  the  sanatorium  we  gave  them 
outdoor  jobs;  that  is,  jobs  of  collecting  or  selling,  and  almost  invariably,  any- 
where within  SIX  and  eighteen  months,  every  one  of  them  broke  down  again: 
while,  on  the  other  hand,  we  have  had  laborers  return  from  the  sanatorium  who 
resum^ed  their  work   while  not  as  strenuously  as  before  their  illness,  and  con- 
tinued in  good  health.     It  is  remarkable  that  some  of  them  have  continued  to 
gain  in  the  same  proportion  after  the  resumption  of  work  as  thev  did  in  the 
sanatorium. 

There  is  one  point  I  would  like  to  mention  in  connection  with  allowing  cured 
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or  arrested  patients  to  resume  their  former  employment,  and  that  is  the  effect 
it  has  on  the  fellow-worker.  It  seems  to  me  here  is  a  chance  for  a  good  deal 
of  educational  work.  You  all  know,  undoubtedly,  how  reluctantly  a  group  of 
working-people,  whether  in  shop  or  office,  receive  a  patient  that  has  been 
tuberculous.  We  are  contemplating  a  little  system  of  educating  his  fellow- 
workers  in  the  department  where  the  cured  employee  returns,  to  help  and  en- 
courage him  so  he  will  not  feel  that  he  is  an  outcast. 
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By  Rabbi  Sidney  E.  Goldstein 

New  York  City 


After  the  sanatorium — what?  This  is  the  question  that  is  causing  us  the 
most  acute  concern  in  the  field  of  tuberculosis.  We  exercise  infinite  pains  in 
inducing  our  patients  to  enter  the  institution;  we  wait  patiently  for  their  dis- 
charge in  the  hope  that  they  will  come  forth  improved,  or  with  the  disease  ar- 
rested; we  watch  them  for  a  short  time  after  they  return,  only  to  discover  that 
much  of  the  work  that  we  have  done  has  been  wasted  and  that  a  relapse  seems 
almost  inevitable.  These  facts  are  no  longer  a  matter  of  guess-work  or  con- 
jecture. They  are  proved  in  a  most  pathetic  manner  by  an  investigation  into 
the  discharged  cases  of  one  large  sanatorium  in  this  country.  In  the  summer 
of  1912  three  organizations  joined  together  to  conduct  this  investigation: 
The  Montefiore  Home,  The  United  Hebrew  Charities,  and  the  Free  Synagogue 
of  New  York. 

In  this  investigation  we  limited  ourselves  to  the  patients  discharged  in 
1909,  1910,  and  191 1 — 459  in  all.  Every  case  was  followed  up,  and  both  the 
medical  and  social  aspects  of  each  case  were  thoroughly  covered  by  an  expert. 
I  quote  from  a  report  written  by  the  Chairman  of  the  Committee,  Mr.  Fred 
M.  Stein: 

"Taking  the  cases  year  by  year,  we  found  the  proportions  of  those  who 
could  not  be  located,  of  those  who  could  not  be  located  but  with  reference  to 
whom  some  information  could  be  obtained  through  relatives  and  clinics,  and 
of  those  who  could  be  definitely  located,  to  be  as  follows : 


Year 

Discharged 

Not  Located 

Not  Located 

BUT  Information 

Secured 

Located 

1909 

109 
191 
159 

57  per  cent. 

53 

39 

19  per  cent. 

17 

13 

24  per  cent. 
30        " 

1910 

1911 

48        " 

"An  analysis  of  the  cases  of  those  with  respect  to  whom  we  had  complete 

medical  and  social  histories  disclosed  that — 

"Of  the  26  discharged  in  1909 — 

5  were  worse. 
16  were  stationary. 


5  were  better. 


"Of  the  53  discharged  in  19 


24  were  worse. 
24  were  stationary. 
5  were  better. 
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"Of  the  70  discharged  in  191 1 — 

36  were  worse. 
31  were  stationary. 
3  were  better. 

"Of  the  191 1  cases  where  it  was  possible  to  locate  48  per  cent.,  and  to  ob- 
tain information  from  relatives  and  clinics  with  regard  to  about  13  per  cent., 
further  analysis  of  the  statistics  discloses  the  following: 


49  Cases  Discharged 
Arrested  Stage 

17  Cases  Discharged 
Improved 

4  Cases  Discharged 
Unimproved 

Cases  Located 

Worse 

Stationary 

Worse 

Stationary 

Better 

Worse 

Better 

70 

22 

27 

11 

4 

2 

3 

1 

from  which  it  appears  that  of  the  cases  located,  52  per  cent,  had  grown  worse 
at  the  time  of  the  investigation,  which  was  from  six  months  to  a  year  after  dis- 
charge from  the  institution. 

"It  would  seem  to  suggest,  therefore,  that  the  sanatoria,  as  they  are  now 
administered,  turning  patients  out  into  the  world  partially  restored  to  health 
and  without  taking  any  further  interest  in  their  welfare  or  their  disease-spread- 
ing potentialities,  are  not  a  very  efficient  instrument.  The  question,  therefore, 
arises  whether  there  is  not  some  practical  method  for  supplementing  the  in- 
stitutional treatment,  which  represents  an  investment  of  many  millions  of 
dollars,  in  such  manner  as  to  make  it  more  efficient  both  economically  and 
socially." 

This  critical  investigation  means,  without  question,  that  52  per  cent,  of  the 
work  done  in  Bedford  Sanatorium — that  $52  out  of  every  $100  spent  in  treating 
the  patient  in  the  institution — is  wasted  in  less  than  a  year's  time.  If  such  a 
leakage  were  to  occur  in  any  business  house  owned  or  managed  by  a  member  of 
the  Board  of  Trustees  of  any  charitable  agency,  an  army  of  efficiency  engineers 
and  scientific  managers  would  at  once  be  assigned  to  the  problem. 

In  studying  the  histories  of  these  cases  from  both  the  medical  and  social 
side  we  are  convinced  that  the  relapses  and  waste  are  due  altogether  to  two 
facts:  First,  the  home  conditions  to  which  the  patient  returns;  second,  the 
industrial  conditions  into  which  the  patient  is  forced.  That  much  can  be  done 
to  save  the  patient  if  the  home  conditions  alone  are  adequately  covered  is 
proved  by  a  constructive  experiment — the  record  of  which  is  now  complete. 
On  February  15,  19 10,  the  United  Hebrew  Charities  and  the  Free  Synagogue 
of  New  York  formed  a  Joint  Tuberculosis  Committee  for  the  purpose  of  ex- 
perimenting with  a  limited  group  of  tuberculous  families  in  the  hope  of  deter- 
mining what  could  be  done  in  such  cases  with  adequate  allowance  and  personal 
supervision.  The  United  Hebrew  Charities  of  New  York  agreed  to  give  the 
customary  amounts  in  rent  and  living  expenses,  and  the  Free  Synagogue  agreed 
to  allow  whatever  might  be  needed  in  addition.  This  experiment  closed  on 
December  i,  1913,  and  cost  $50,592.75.  Of  this  amount,  the  United  Hebrew 
Charities  contributed  $28,666.07,  and  the  Free  Synagogue,  $21,826.68.  We 
had  under  care  in  this  experiment  49  families  with  7 1  cases  of  tuberculosis,  and 
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I  quote  from  the  report  written  December  31,  191 2,  to  show  what  can  be  done 
in  a  constructive  way: 

"These  families  fall  into  four  classes,  the  principle  of  division  being  the 
condition  of  the  most  advanced  patients  at  the  time  the  case  was  accepted  for 
care: 

Class  I :  Disease  Arrested. 

Class  2 :  Patient  in  Incipient  Stage. 

Class  3:  Patient  with  Disease  Moderately  Advanced. 

Class  4:  Patient  with  the  Disease  Far  Advanced. 

"A  study  of  the  histories  of  these  cases  during  the  time  we  have  had  them 
under  treatment  brings  forth  prominently  the  following  facts: 

"First,  12  families  came  to  us  with  14  patients  with  the  disease  arrested. 
In  13  of  these  cases  there  has  been  no  relapse.  One  case  is  in  a  doubtful  con- 
dition at  the  present  time.  In  no  family  in  this  class  has  there  been  any  trans- 
mission of  the  infection  to  other  members. 

"Second,  10  families  came  to  us  with  14  patients  with  the  disease  in  the  in- 
cipient stage.  Of  this  number,  10  have  been  brought  to  the  condition  in  which 
the  disease  is  arrested  and  they  have  suffered  no  relapse.  In  no  case  has  this 
infection  spread  to  other  members  of  the  family. 

"Third,  14  families  came  to  us  with  18  cases  of  tuberculosis  in  a  moder- 
ately advanced  stage.  Of  this  number,  5  are  out  of  the  city,  2  in  Europe,  and 
3  in  the  country — from  these  we  can  secure  no  report.  Two  of  the  entire 
number  are  worse,  8  have  improved,  and  3  are  in  an  arrested  condition.  In  2 
families  out  of  the  entire  14,  infection  has  spread  to  other  members.  In  i 
family  2  patients  developed  incipient  tuberculosis  and  are  improving.  In  the 
other  family,  i  patient  developed  incipient  tuberculosis  and  is  now  in  an 
arrested  condition.  In  the  12  remaining  families  the  other  members  have  all 
been  safeguarded  against  the  development  of  the  disease. 

"Fourth,  13  families  came  to  us  with  13  patients  in  an  advanced  stage. 
Of  this  number,  g  have  died,  2  are  worse,  and  2  have  improved.  In  5  out  of 
13  families  infection  has  spread  to  16  other  members;  in  i  family  to  5  other 
members.  In  i  family  the  infection  has  spread  to  3  members;  in  another 
family  the  infection  has  spread  to  2  members,  and  in  i  family  the  infection  has 
spread  to  i  member.  Seven  out  of  16  infections  have  occurred  while  the 
families  have  been  under  our  care.  In  every  one  of  these  7  cases  the  infection 
has  been  due  to  the  fact  that  the  patient  in  the  advanced  stage  would  not  leave 
the  home  and  could  not  be  removed.  Of  the  16  patients  who  were  infected 
in  this  group,  2  were  in  the  moderately  advanced  stage  and  are  improving; 
one  was  in  the  incipient  stage  and  is  in  a  sanatorium  improving;  5  were  in  the 
incipient  stage,  were  brought  to  an  arrested  condition,  were  reinfected,  and 
are  now  in  the  arrested  condition  again.  Seven  were  in  the  incipient  stage  and 
are  now  in  the  arrested  condition  and  have  not  relapsed." 

Grouping  all  the  cases  that  have  been  in  the  arrested  condition  together,  we 
find  that  the  total  is  41.  Of  this  number,  35,  or  85  per  cent.,  have  suffered  no 
relapse;  one  is  in  a  doubtful  state  at  the  present  moment,  and  5  have  relapsed 
through  reinfection  and  have  been  brought  back  to  the  arrested  condition. 

From  these  results  we  are  warranted  in  concluding  that  this  experiment 
has  been  eminently  successful,  and  proves  that  thorough  and  complete  con- 
structive work  can  be  done  with  families  in  which  the  disease  is  arrested,  and 
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in  which  the  patients  are  in  the  incipient  stage.  It  proves  also  that  in  families 
in  which  one  member  is  in  a  moderately  advanced  condition,  much  can  be  done 
to  improve  the  patient,  and  a  great  deal  can  be  done  in  the  way  of  safeguarding 
the  other  members  of  the  family.  In  cases  in  which  one  member  of  the  family 
is  in  a  very  advanced  stage,  the  results  are  discouraging  unless  the  patient  either 
dies  early  or  can  be  removed  to  a  sanatorium,  as  infection  inevitably  spreads 
to  the  other  members  of  the  family. 

In  the  course  of  our  experiment  we  have  discharged  13  cases.  Two  were 
sent  to  their  families  in  Europe,  in  2  cases  the  mother,  who  was  the  patient, 
died,  and  the  children  were  taken  under  care  by  the  father  and  relatives.  In 
I  case  the  mother  was  cured  and  is  being  cared  for  by  a  married  daughter.  In 
3  cases  the  families  have  become  self-supporting  through  the  growth  of  the 
children  to  the  wage-earning  age  and  increased  earning  power  of  the  other 
wage-earners.  In  5  cases  the  patient,  an  arrested  case,  has  gradually  returned 
to  full  employment,  and  the  families  are  now  self-supporting.  We  are  still 
visiting  the  discharged  cases  that  are  within  range  and  continue  our  super- 
vision over  them.  Many  more  families  covild  become  either  partially  or  com- 
pletely self-supporting  were  we  able  to  secure  suitable  employment  for  men  who 
are  apparently  cured,  or  who  can  do  part-time  work.  We  have  16  such  men 
on  our  list,  some  of  whom  do  a  little  work  from  time  to  time,  but  who  are 
unable  to  contribute  any  regular  amount.  The  serious  problem,  therefore,  con- 
tinues to  be  suitable  employment  for  the  arrested  or  apparently  cured  tuber- 
culosis cases." 

This  critical  investigation  and  this  constructive  experiment  have  led  to  the 
formation  of  what  is  known  as  the  Joint  Tuberculosis  Committee  of  New  York 
city.  This  Committee  is  composed  of  representatives  from  the  Montefiore 
Home,  the  United  Hebrew  Charities,  and  the  Free  Synagogue.  It  has  a 
guaranteed  fund  of  $60,000  to  $70,000  a  year  for  three  years.  With  this  fund 
the  Committee  is  making  a  large  and  extensive  experiment  with  200  families. 
These  families  and  cases  are  all  either  accepted  or  discharged  Bedford  Sana- 
torium cases.  We  are  assured  of  what  can  be  accomplished  if  the  home  con- 
ditions are  changed  and  the  family  of  the  discharged  patient  provided  with 
adequate  nourishment.  We  are  now  addressing  ourselves  to  the  unsolved  and 
pressing  problem  of  employment.  Upon  inquiry  we  find  that  there  are  four 
proposed  solutions: 

First,  an  agricultural  colony. 

Second,  an  industrial  colony. 

Third,  the  industrial  regime,  as  it  now  exists. 

Fourth,  an  industrial  regime,  artificially  created  and  accommodated  to  the 
needs  of  the  post  sanatorium  cases. 

The  agricultural  colony  and  the  industrial  colony,  we  are  convinced,  will 
not  prove  successful  in  the  cases  of  the  patients  with  whom  we  are  working. 
They  will  not  remain  away  from  the  city.  In  almost  every  case  the  family 
refuses  to  go  to  the  country.  So  far  as  our  experience  extends,  we  have  found 
that  they  are  discontented  away  from  the  city,  and  that  they  are  restless  and 
dissatisfied  until  they  return.  Furthermore,  we  are  convinced  that  the  agri- 
cultural and  industrial  colony  will  provide  for  but  a  very  small  percentage  of 
the  patients  that  are  discharged  from  our  institution. 
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The  present  industrial  system  means  just  what  we  have  at  the  present  time 
— relapse  after  relapse— and  the  frustration  and  loss  of  all  our  work.  A  few 
years  ago  the  Bureau  for  the  Handicapped — then  a  section  of  the  Charity  Or- 
ganization Society  of  New  York  city— investigated  the  opportunities  for  the 
handicapped  in  this  city.  In  the  report  the  investigators  stated:  "There 
seems  to  be  no  trade  in  New  York  city  which  the  post-tuberculous  can  enter 
with  safety. "  The  truth  is,  the  discharged  clinic  or  sanatorium  case  is  utterly 
unable  to  give  what  the  employer  demands — a  full  day's  work.  The  employer 
will  not  rearrange  the  routine  of  his  shop,  factory,  or  store  in  order  to  give  the 
physically  handicapped  work  for  such  time  as  his  strength  will  permit.  In  the 
vast  majority  of  cases,  therefore,  it  seems  impossible  for  them  to  return  to  the 
industrial  conditions  from  which  they  came.  This  is  especially  true  of  the 
patients  with  whom  we  are  laboring,  90  per  cent,  of  whom  came  from  the  tex- 
tile industries  and  who  must  return  to  factories  and  conditions  of  labor  most 
unfit  and  menacing  to  them. 

We  have,  therefore,  come  to  the  conclusion  that  the  only  thing  that  re- 
mains is  to  organize  a  factory  in  which  we  shall  be  able  to  adjust  the  work  to 
the  patient.  It  is  our  plan  to  establish  an  open-air  factory  on  the  roof  of  some 
large  building  or  in  some  other  suitable  place.  In  this  factory  we  propose  to 
give  to  our  patients  such  work  as  he  can  reasonably  do,  and  for  the  number  of 
hours  a  day  that  his  strength  will  allow.  In  other  words,  patients  will  be  super- 
vised in  their  work  and  work  will  be  prescribed  for  them  under  the  doctor's 
direction.  It  is  our  conviction  that  this  experiment  will  point  the  way  to  em- 
ployment for  a  large  number  of  patients  that  now  either  suffer  enforced  idle- 
ness or  relapse  through  work  they  cannot  and  ought  not  to  do. 

We  do  not  claim  that  this  plan  will  solve  the  problem  of  all  sanatoria.  On 
the  contrary,  we  believe  that  our  sanatorium  has  a  group  that  differs  widely 
from  others.  The  group  in  Ray  Brook  differs  from  the  group  in  Trudeau. 
The  group  in  Bedford  differs  from  the  group  in  Ray  Brook.  Our  experiment  is 
being  conducted  with  the  Bedford  group,  and  we  permit  ourselves  to  believe 
that  through  this  experiment  we  shall  save  a  large  proportion  of  the  52  per  cent, 
who  now  relapse,  and  so  conserve  to  the  community  the  results  of  much  work 
now  wasted. 

DISCUSSION  ON  PAPER  BY  DR.  GOLDSTEIN 

Dr.  David  R.  Lyman,  Wallingf  ord,  Conn. :  I  am  sorry  that  I  did  not  have  a 
chance  to  go  over  this  paper  beforehand  and  check  off  the  results  that  I  have 
been  able  to  reach  along  the  same  lines — check  them  off  on  parallel  lines  with 
these.  That  is  an  exceedingly  interesting  presentation  of  an  exceedingly  in- 
teresting study  of  a  number  of  discharged  patients  of  one  sanatorium  and  under 
certain  conditions.  But  the  results  there  do  not  apply  to  all  sanatoria  under 
all  conditions.  If  they  did,  it  would  be  time  for  us  to  quit,  sit  down,  and  study 
the  whole  thing  over  again,  and  either  find  out  what  was  wrong  with  us  and 
why  we  were  wasting  all  our  time  and  money  on  tuberculosis  work,  or  else  give 
up  tuberculosis  work  entirely  and  put  our  energies  and  time  into  doing  some- 
thing that  was  worth  while;  because,  as  a  matter  of  fact,  if  in  our  general  wis- 
dom the  best  we  can  do  is  to  turn  people  back  so  that  at  the  end  of  one  year  our 
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arrested  cases  will  show  52  per  cent,  relapses — if  that  is  the  best  we  can  do  for 
the  general  classification  of  patients,  why,  we  had  better  quit.  As  a  matter  of 
fact,  I  suppose  there  is  no  side  of  the  work  in  which  the  odds  are  more  against 
success  than  the  treatment  of  the  class  of  patients  that  have  been  taken  for 
this  study,  with  the  conditions  under  which  they  live.  They  have  taken  the 
recently  arrived  immigrant,  largely  patients  at  Montefiore,  and  living  down  in 
the  East  Side  of  New  York  under  practically  the  worst  living  conditions  in  the 
United  States,  and  there,  I  grant  them,  they  have  a  labor  problem.  I  have 
been  following  for  ten  years  the  patients  discharged  from  a  sanatorium  in  Con- 
necticut, and  I  have  been  able  to  follow  them  pretty  closely.  I  was  not  able 
to  tabulate  them  up  to  date,  the  end  of  our  tenth  year,  but  I  have  them  up  to  a 
year  ago.  We  had  948  cases  running  through  a  total  of  about  nine  years,  and 
of  these  948  cases  we  lost  track  of  twelve  over  the  nine  years,  so  that  we  have  a 
fairly  accurate  idea  of  what  our  results  are.  Now,  we  have  been  studying  the 
problem  from  this  same  standard,  to  see  whether  we  had  to  direct  our  work  to 
controlling  the  working  condition  of  the  patient  or  to  something  else.  We 
have  been  sending  our  patients  back  to  the  work  they  formerly  did,  for  the 
whole  ten  years,  unless  there  was  something  absolutely  impossible  in  their 
work,  and  we  have  been  keeping  them  there  unless  they  broke  down.  We  have 
been  trying,  wherever  we  could,  to  keep  an  eye  over  them,  and  if  we  saw  them 
starting  to  fail,  to  get  hold  of  them  for  a  week  or  two  of  rest.  When  we  got 
them  back  for  a  week  or  two  of  rest  the  story  of  the  patient  would  not  be  against 
the  work.  He  would  say,  "Doctor,  I  know  what  has  got  me.  You  get  me 
back  on  my  feet  this  time  and  I  will  stay  there. "  As  Mr.  Stockdale  said  here 
this  morning,  it  has  not  been  the  work — it  has  been  their  habits  outside  of  their 
working-hours  that  got  most  of  them  down.  We  are  working  with  fairly  good 
industrial  conditions  in  the  smaller  towns  and  cities  of  Connecticut,  and  it  is  a 
different  problem  from  the  East  Side  of  New  York;  but  it  is  closer  to  the  av- 
erage problem  of  the  United  States  than  the  problem  of  the  Hebrew  immigrants 
of  the  East  Side  of  New  York  is,  and  were  we  to  look  upon  the  whole  problem 
from  the  viewpoint  of  this  paper,  it  would  be  absolutely  discouraging. 

The  early  diagnosis,  as  was  said  here  today,  is  the  great  essential.  We  can't 
get  it  yet,  and  we  won't  get  it  until  another  generation  of  doctors  have  been 
taught  in  medical  schools  that  are  teaching  tuberculosis.  They  are  only  just 
commencing  to  try  to  teach  it.  I  never  knew  what  an  incipient  case  of  tuber- 
culosis was  until  I  went  up  to  Saranac  to  find  out  and  they  told  me  I  was  one. 
When  you  get  hold  of  a  really  early  case  of  tuberculosis  you  haven't  any  work 
problem — there  isn't  any.  There  isn't  any  disease  in  the  world  that  responds 
so  quickly,  there  isn't  any  man  that  gets  so  well  and  stays  as  well,  if  he  has  any 
common  sense  and  a  decent  home  to  live  in,  as  an  incipient  case  of  tuberculosis. 
That  is  all  he  needs. 

We  followed  up  209  incipient  cases  of  tuberculosis  and  only  lost  track  of 
five  of  them ;  and  of  those  209  who  were  out  from  one  to  nine  years,  11,  or  6 
per  cent.,  of  them  have  failed,  and  2  of  these  died  from  appendicitis.  There 
isn't  any  work  problem  with  incipient  cases.  You  will  not  find  much  difference 
from  these  records  with  any  class  of  people.  But  when  you  get  down  to  the 
advanced  cases,  you  find  the  supreme  value  of  early  diagnosis.  Of  our  207 
moderately  advanced  cases  who  have  gone  back  to  work,  84,  or  22  per  cent,  of 
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them,  failed.  When  you  come  to  the  far-advanced  cases,  we  only  got  32  back 
to  work  at  all,  and  50  per  cent,  had  not  been  there  over  a  year  when  this  report 
was  written.  You  haven't  a  chance  to  do  anything  with  your  far-advanced 
cases.  It  is  the  incipient  and  moderately  advanced  that  you  have  got  to  deal 
with. 


TYPES  OF  WORK  DONE  BY  DISCIL\RGED  PATIENTS  AND  RESULTS  IN 

PHYSICAL  CONDITION 

Cases  Discharged  1904-1912  Inclusive 

condition  may  1,  1913 


Type  of  Case 

Type  of  Work 

No. 

Held 

Failed 

Per  Cent. 

Success 

House 

51 

47 

4 

92 

Returned  to 

Store 

11 

11 

100 

former  work 

Factory 

47 

45 

2 

95 

Incipient 

Office 

18 

16 

2 

89 

151 

*Professional 

16 

16 

0 

100 

Total  cases 

..209 

Open  air 

8 

6 

2 

25 

Returned  to  work .  .  . 

.182 
. .  22 

No  work 

Lost 

..     5 

House 

9 

8 

1 

89 

Took  up 

Store 

6 

6 

0 

100 

new  work 

Factory 

2 

2 

0 

100 

Office 

6 

6 

0 

100 

31 

*Professional 

3 

3 

0 

100 

Open  air 

5 
104 

5 

0 

100 

House 

84 

20 

80 

Returned  to 

Store 

38 

36 

2 

94 

former  work 

Factory 

70 

57 

13 

81 

Moderately  advanced 

Office 

33 

26 

7 

78 

283 

*Professional 

17 

13 

4 

76 

Total  cases 

.575 

Open  air 

21 

14 

7 

50 

Returned  to  work .  .  . 

No  work 

Lost 

.378 
.191 
.     6 

House 

26 

19 

7 

72 

Took  up 

Store 

15 

11 

4 

73 

new  work 

Factory 

5 

4 

1 

25 

Office 

8 

6 

2 

33 

95 

*Professional 

4 

2 

2 

50 

Open  air 

37 

22 

15 

59 

House 

8 

5 

3 

62 

Returned  to 

Store 

3 

1 

2 

33 

former  work 

Factory 

4 

1 

3 

25 

Far  advanced 

Office 

1 

1 

0 

100 

21 

*Professional 

4 

1 

3 

25 

Total  cases 

.164 

Open  air 

1 

1 

0 

100 

Returned  to  work .... 

.  32 
.131 

1 

No  work 

Lost 

.     1 

House 

2 

1 

1 

50 

Took  up 

Store 

0 

0 

0 

0 

new  work 

Factory 

0 

0 

0 

0 

Office 

1 

1 

0 

100 

11 

"Professional 

0 

0 

0     1 

0 

Open  air 

8 

5 

3 

62 

*  Includes  School  Children. 
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So  far  as  the  type  of  work  for  the  patient  with  tuberculosis  is  concerned,  I 
think  if  we  go  looking  after  the  type  of  work  they  do  we  are  simply  wasting  our 
time  for  the  average  case.  I  don't  think  it  has  anything  to  do  with  the  prob- 
lem. We  tried  to  tabulate  our  cases  under  a  classification  that  took  in  all 
types  of  work.  We  di\dded  them  into  those  who  have  returned  to  their  original 
work  and  those  who  have  taken  up  new  work ;  we  classified  them  according  to 
whether  they  worked  in  the  house  (chiefly  housewives,  maids,  cooks),  store, 
factory,  professional  (including  musicians,  artists,  and  students),  and  open-air 
work.  We  so  classified  the  incipient,  moderately  advanced,  and  far-advanced 
cases,  showing  those  that  went  back  to  their  old  work  and  the  ones  that  took 
up  new  work,  and  we  have  carried  these  records  for  nine  years,  and  the  worst 
records  are  the  open-air  workers.  With  the  incipient  case,  outdoor  work 
doesn't  make  much  difference,  but  with  the  far-advanced  and  moderately  ad- 
vanced, it  is  the  worst  thing  he  can  do.  You  take  a  man  making  two  or  three 
dollars  a  day  and  with  a  family  dependent  upon  him,  and  put  him  to  white- 
washing a  fence  or  trotting  up  and  down  stairs  soliciting  insurance  or  some- 
thing of  that  kind,  and  give  him  about  a  dollar  and  a  half  a  day,  and  he  will 
walk  himself  to  death  or  get  drenched  through  and  catch  pneumonia.  Every- 
thing is  against  him;  he  hasn't  got  a  chance  at  all.  I  think  what  we  need  in 
the  sanatorium  is  a  connecting  link  between  the  sanatorium  patient  and  the 
patient's  home.  We  have  been  sitting  back  in  the  country  pretty  well  isolated 
from  everything  and  pretty  well  satisfied  with  ourselves.  All  we  have  been 
looking  at  is  the  number  of  patients  we  can  put  in  our  annual  report — arrested 
or  apparently  cured.  They  have  taken  that  away  from  us  now.  All  we  can 
say  is  "quiescent."  We  have  been  looking  for  results  to  put  in  our  annual 
report  so  as  to  go  out  and  get  financial  support.  We  have  been  pretty  well  con- 
tented to  do  that.  Now  we  have  to  go  past  that.  We  must  show  what  has 
happened  under  different  conditions,  after  the  patient  has  returned  home. 
You  can  take  cases  such  as  have  been  studied  for  this  paper,  where  the  condi- 
tions are  absolutely  adverse,  the  poorest  you  can  find,  and  the  general  public 
will  take  these  results  and  condemn  the  whole  work.  My  idea  is  that  the  sana- 
torium has  got  to  get  out  of  its  isolation  and  get  into  the  game.  I  think  we 
will  never  do  our  best  work  until  we  have  some  connecting  link,  some  nurse 
who  has  had  social  training,  who  will  be  going  between  the  patient  while  he  is  in 
the  sanatorium  and  the  patient's  home  and  patient's  people,  so  that  by  the 
time  we  get  the  patient  patched  up,  quiescent  or  whatever  we  may  choose  to 
call  it,  and  send  him  home  she  will  have  the  home  people  trained  (which  is 
more  important)  to  sit  on  his  head  and  see  that  he  is  careful  and  takes  care  of 
himself  after  he  gets  there.  I  believe  when  we  get  that  done,  when  we  tackle 
this  problem  of  the  home  conditions  of  the  patient  and  tackle  it  personally,  in 
every  case  so  far  as  we  can — -I  think  when  we  do  that  we  will  stop  talking  about 
the  work  of  the  patient.  If  we  can  get  the  early  cases  and  look  after  the  home 
conditions,  I  don't  think  it  amounts  to  anything  what  work  they  do  ordinarily. 
These  lists  of  ours  cover  housekeepers,  stenographers,  bookkeepers,  store 
clerks,  watchmakers,  machinists,  and  the  better  class  of  wage-earners  of  all 
trades,  people  who  are  used  to  decent  livdng  conditions.  We  have  machinists 
that  have  been  working  nine  years — and  right  straight  through  without  a  re- 
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lapse.     If  you  can  do  that  under  ordinary  conditions  in  small  towns,  why,  it 
seems  to  me,  the  work  is  a  good  deal  more  hopeful  than  the  East  Side  New' 
York  reports  would  indicate. 

Edward  Hochhauser,  New  York :  I  have  here  an  abstract  of  a  report  such 
as  Dr.  Lyman  had  thought  of  preparing,  which  takes  cases  from  different  sana- 
toria, and  not  particularly  or  peculiarly  the  Bedford  group,  and  yet  shows  just 
as  unsatisfactory  results  as  quoted  by  Ur.  Goldstein.  If  my  figures  are  cor- 
rect, the  results  are  as  follows: 

In  the  first  place  almost  half  of  the  patients  discharged  could  not  be  located. 
Of  350  cases  admitted  with  incipient  tuberculosis,  12  per  cent,  died  within  one 
year  after  their  discharge.  Of  144  advanced  cases  on  admission,  23  per  cent, 
died  within  one  year.  But  taking  them  for  a  two-year  period  after  their  dis- 
charge, 17  per  cent,  of  the  incipient  cases  had  died,  and  S3  per  cent,  of  the  ad- 
vanced cases  had  died. 

It  is  a  real  and  difficult  problem  to  treat  the  returned  sanatorium  patient 
in  the  large  city,  and  have  him  continue  as  arrested  or  an  apparently  cured 
case.  From  experience  in  the  homes  of  these  patients  we  realize  that  most 
of  them  will  not  leave  their  homes  and  go  to  the  country  to  industrial  colonies. 
It  is  a  very  difficult  problem  to  return  them  to  work  at  which  they  can  earn 
their  living.  The  living  wage  is  a  great  factor  in  the  relapse  of  a  patient.  I 
don't  think  it  is  the  intention  of  Dr.  Goldstein  to  place  patients  at  outdoor  or 
indoor  work  that  has  been  created  for  them,  so  as  to  give  them  something  to  do, 
and  pretend  that  they  are  earning  what  is  paid  them.  Our  problem  is  greatly 
aggravated  by  the  fact  that  so  many  patients,  more  especially  in  New  York 
city,  have  the  idea  that  to  return  to  any  indoor  work  at  which  they  have  been 
engaged  means  suicide.  I  don't  know  just  where  they  get  this  idea.  It  must 
be  either  at  the  sanatorium,  or  that  they  are  suffering  from  phthisiphobia. 
They  feel  that  they  must  get  outdoor  work.  They  want  that  panacea,  "out- 
door work. "  They  do  not  know  what  job  they  could  fill,  but  they  will  not  go 
back  to  their  own  work,  and  you  have  the  problem  of  trying  to  return  them  to 
the  factories.  Of  course,  conditions  are  aggravated,  as  Dr.  Landis  states,  by 
the  fact  that  in  the  clothing  trades  they  work  at  very  high  speed  for  six,  seven, 
or  eight  months,  then  they  have  four  or  more  months  with  no  work.  It  is 
outside  of  our  province,  perhaps;  we  cannot  change  seasonal  to  regular  work, 
but  this  is  the  condition  that  we  have  to  meet.  We  know  that  with  very  few 
exceptions  we  cannot  teach  a  new  trade  to  patients  who  have  been  engaged  at 
the  needle  trades,  working  at  men's  garments  for  twenty  or  twenty-five  years. 
They  will  have  to  return  to  their  own  industry,  because  they  are  best  acquainted 
with  that  kind  of  work,  and  can  husband  their  strength,  perhaps  soldier  on  the 
job,  and  maintain  their  good  condition.  That  work  is  the  only  work  at  which 
they  can  approach  a  living  income. 

The  Phipps  Institute  has  started  a  small  factory,  where  the  patients  may 
do  as  much  work  as  they  are  physically  able  to.  I  believe  that  many  patients 
discharged  from  sanatoria  as  apparently  arrested  or  cured  are  unable  to  do 
eight  or  ten  hours'  work  a  day.  They  cannot  go  into  the  ordinary  shop  ap- 
proved by  the  Board  of  Health  authorities,  approved  by  the  State  Depart- 
ment, and  work  ten  hours  a  day.     They  will  and  do  break  down.     If  you  can 
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put  these  men  at  graduated  work,  have  them  work  four  or  five  hours  a  day,  and 
where  physically  able  to  work,  and  will  not  work,  compel  them  to  do  it  by 
withdrawing  relief,  if  the  family  is  receiving  aid.  The  hours  of  work  could 
gradually  be  increased  without  sacrificing  the  gain  the  patient  had  made  at 
the  sanatorium.  At  the  end  of  a  certain  period  of  time  he  will  be  able  to  do  a 
full  day's  work.     This  will  not  only  prevent  physical,  but  moral,  relapse. 

As  Dr.  Lyman  suggested,  we  have  lost  sight  of  the  fact  that  the  patient  is 
part  of  the  family.  In  our  work  for  the  tuberculous  we  have  tried  to  treat  that 
individual  as  an  individual,  alone,  by  himself.  We  now  realize  that  we  must 
take  the  patient  in  his  relation  to  the  family,  and  I  think  that  when  we  realize 
we  will  come  to  understand  that  for  a  large  number  of  these  patients  it 
would  be  best  to  treat  them  in  the  city,  where  they  will  stay,  in  order  to  return 
them  to  industrial  efficiency,  and  this  would  be  the  only  way  you  could  save 
them  and  prevent  their  relapse. 

I  had  an  experience  a  short  time  ago.  I  tried  to  place  a  discharged  sana- 
toria patient,  whom  the  doctor  had  sent  home  able  to  work,  in  a  men's  clothing 
factory.  I  wrote  to  a  man  who  is  interested  in  social  welfare  to  place  our  man. 
He  replied  that  industry  could  not  afford  to  take  on  these  men,  referring  me  to 
the  new  Workmen's  Compensation  Law  which  is  in  effect  in  New  York.  He 
also  added  that  if  the  man  became  an  active  case  of  tuberculosis,  the  industry 
concerned  would  have  to  pay  66}i  per  cent,  of  his  wages,  and  that  he,  as  em- 
ployer, would  become  responsible.  Of  course,  this  is  not  correct.  It  is  only 
in  cases  of  diseases  that  can  be  particularly  charged  against  the  industry  (oc- 
cupational diseases),  or  in  the  case  of  accident,  that  this  law  applies.  He  was 
looking  a  little  ahead.  The  only  way  we  will  be  able  to  solve  this  question  is 
by  having  some  form  of  industrial  insurance,  which  will  charge  industry  and 
society  with  the  maintenance  of  these  men  and  their  families,  until  they  can 
return  to  industrial  efficiency. 

Paul  Kennaday,  New  York :  It  doesn't  take  very  much  of  a  study  of  this 
subject  to  see  that  it  is  almost  essential  to  return  a  man  to  the  position  at  which 
he  has  been  making  his  living.  You  cannot  take  a  man  who  has  been  making 
nothing  but  buttonholes  for  twenty  years,  and  put  him  at  some  other  occupa- 
tion when  he  is  suddenly  discharged  from  a  sanatorium.  We  must  return  the 
man  to  the  same  occupation  at  which  he  has  been  making  his  living.  We  must, 
as  has  also  been  said,  see  that  his  housing  is  proper,  because  he  might  be  in  the 
most  sanitary  factory  in  the  world,  and  if  his  housing  conditions  were  improper 
we  would  not  get  much  further  along. 

Then  you  must  have  a  living  wage.  You  might  have  a  proper  factory,  fire- 
escapes,  and  drinking-water,  welfare  work,  flower-beds,  and  all  that  sort  of 
thing  around;  you  might  put  him  in  a  company  house,  in  a  house  run  by  some 
philanthropic  organization  where  everything  was  clean  and  fresh,  and  yet  if  he 
didn't  have  money  enough  with  which  to  fill  the  larder  and  to  fill  the  stomachs 
of  himself  and  of  his  children  you  have  wasted  your  time.  Your  whole  sana- 
torium work  would  be  a  failure.  It  seems  to  me  that  is  one  of  the  promising 
signs  of  the  time.  A  few  doctors  who  have  been  interested  longer  than  I  in 
the  tuberculosis  movement  are  coming  to  recognize  the  intimate  and  essential 
connection  of  wages  to  tuberculosis.     For  many  years  we  have  called  tuber- 
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culosis  a  disease  of  the  tenements.  We  have  called  it  a  disease  of  the  masses. 
We  are  coming  to  see  that  it  is,  indeed,  a  disease  of  wages;  that  with  a  low 
wage  comes  almost  inevitably  tuberculosis,  and  until  we  tackle  that  problem 
the  rest  is  almost  useless. 

Therefore,  it  is  my  very  firm  belief  that  very  soon  you  men  who  are  engaged 
actively  in  this  work  must  co-operate  much  more  earnestly  with  the  organized 
workers  than  you  have  done  heretofore.  You  must  not  say,  "We  approve 
of  collective  bargaining. "  I  presume  everybody  outside  of  a  man  in  the  mad- 
house does  that.  You  must  go  forth  and  help  that  movement  and  work  for 
that  movement.  As  Dr.  Lyman  has  said,  after  you  get  your  man  out  of  the 
sanatorium  you  must  then  get  a  nurse  into  his  home,  have  that  nurse  sit  upon 
his  head  and  see  that  the  home  conditions  are  proper.  I  should  like  to  second 
that,  and  add  by  way  of  amendment  that  you  must  then  get  a  trade  union  to 
sit  upon  the  head  of  the  employer. 


THE  HEALTH  ASPECTS  OF  THE  CLOTHING  INDUSTRY 

By  H.  R.  M.  Landis,  M.D.,  and  Janice  S.  Reed 

Philadelphia 


This  study  of  the  clothing  industry  was  undertaken  for  the  purpose  of  de- 
termining the  true  causes  responsible  for  the  general  belief  held  that  the  rate  of 
tuberculosis  and  of  morbidity  and  mortality  generally  in  this  industry  is  ex- 
cessive. Many  employments  by  their  nature  predispose  to  ill  health,  the  patho- 
logical results  being  shown  in  a  higher  morbidity  from  general  diseases  (as  dis- 
tinct from  occupational  diseases),  particularly  tuberculosis. 

To  determine,  then,  in  the  absence  of  official  sickness  statistics  for  this  coun- 
try, the  actual  amount  of  sickness,  whether  preventable  or  not,  in  this  industry 
or  in  its  different  groups  of  trades  or  occupations,  with  information  regarding 
the  actual  conditions  under  which  it  is  carried  on  in  Philadelphia,  and  the  rela- 
tion of  such  conditions  to  the  longevity  and  sickness  rates  of  the  employees, 
becomes  the  object  of  this  study. 

As  it  is  the  first  study  of  its  kind  undertaken,  at  least  in  so  far  as  the  method 
of  relating  the  physical  condition  of  the  worker  with  the  sanitary  conditions  of 
his  living  and  working  environment,  it  cannot  be  hoped  that  great  headway 
wUl  be  made  in  ascertaining  beyond  a  question  the  direct  influences  of  trade 
upon  physical  condition.  All  that  we  can  hope  to  do  is  to  establish  certain 
methods  and  lines  of  inquiry  which  may  later  be  followed  and  amplified  from 
other  sources.  It  is  also  hoped  that  the  present  unsatisfactory  state  of  our 
hospital  and  dispensary  statistics,  as  well  as  the  records  of  our  local  health 
departments,  will  be  so  organized  as  to  make  the  study  of  occupational  diseases 
possible  along  broad  lines,  and  with  a  basis  of  comparison  that  is  not  at  present 
available. 

The  multiplicity  of  factors  which  enter  into  a  consideration  of  the  present 
physical  condition  of  the  workers,  aside  from  the  hereditary  tendencies,  of 
which  little  of  any  value  can  be  secured  from  a  statement  of  the  worker,  either 
normal  or  with  positive  physical  ailments,  renders  any  study  of  occupational 
effects  tentative.  This  is  especially  emphasized  by  the  large  problem  that  the 
investigator  must  encounter  in  securing  comparative  data  which  should  be 
obtainable  from  the  records  of  hospitals,  dispensaries,  and  municipal  depart- 
ments of  health,  which,  with  legal  powers  and  recording  machinery,  have  the 
opportunity  to  render  invaluable  assistance  to  the  study  of  occupational  dis- 
eases on  a  scale  leaving  no  doubt  as  to  the  etiological  factors  of  occupation  in 
relation  to  ill  health. 

The  study  undertaken  by  the  Phipps  Institute  is  an  attempt  to  pave  the 
way  toward  a  more  general  co-ordination  of  the  means  and  sources  of  informa- 
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tion  relating  to  occupational  diseases,  and  the  stimulating  of  co-operative 
methods  of  study  in  the  community.  If  we  succeed  in  doing  nothing  beyond 
pointing  out  the  vast  sources  of  information  at  our  command,  and  the  need  for 
their  utilization,  we  shall  have  served  the  cause  of  social  and  industrial  hygiene. 

This  study  includes  nearly  1000  workers  examined  indiscriminately  while 
at  work.  Of  these,  743  were  studied  intensively — 402  males  and  341  females. 
It  seemed  best,  in  order  to  insure  a  representative  group,  to  use  the  factory  as 
the  focal  point,  and  for  this  purpose  three  distinct  types  were  selected,  namely, 
the  modern  standardized  factory,  the  contracting  factory,  and  the  sweat-shop. 

The  homes  and  places  of  employment  of  these  workers  were  studied  sepa- 
rately with  a  view  of  ascertaining,  in  so  far  as  possible,  the  influence  of  each 
factor,  personal,  environmental,  and  economic,  and  its  bearing  upon  the  health 
of  the  individual. 

One  of  the  most  important  factors  in  determining  the  physical  conditions 
of  workers  as  related  to  their  occupation  is  to  be  found  in  the  occupational 
history  of  the  individual.  The  mere  presence  of  an  individual  in  a  particular 
occupation,  and  the  facts  relating  to  his  physical  condition  as  revealed  by  a 
careful  medical  examination,  are  not  conclusive  proof  of  the  influence  of  that 
occupation  upon  the  physique,  even  though  all  other  conditions  surroimding 
the  worker  remain  the  same. 

I.  Taking  up  the  various  factors  which  may  have  a  bearing  on  the  subject, 
we  have  to  consider,  first,  the  working-place  itself.  In  all,  45  places  of  employ- 
ment were  investigated,  and  in  but  6  of  these  were  hygienic  conditions  entirely 
satisfactory.  Dirt,  rubbage,  and  a  general  appearance  of  dilapidation  were 
characteristic  of  the  poorer  places.  While  dust  abounded  in  many  of  the  shops, 
it  cannot  be  considered  as  an  inherent  objection  to  the  trade,  as  much,  if  not 
most,  of  it  was  the  accumulation  of  weeks  and  even  months,  and  such  as  might 
occur  in  any  working-place,  which  was  rarely,  if  ever,  subjected  to  a  regular 
cleaning. 

Dust  which  may  arise  in  the  various  processes  incidental  to  manufacturing 
clothing  is  not  a  serious  factor  when  compared  to  the  amount  of  dust  that  oc- 
curs, for  instance,  in  the  manufacture  of  the  cloth  itself.  And  while  it  is  not 
possible  to  dismiss  the  dust  as  met  with  in  these  places  as  a  negligible  factor,  it 
is  certainly  not  a  very  important  one. 

In  regard  to  ventilation,  39  of  the  45  shops  investigated  lacked  proper 
facilities,  although  in  some  instances  this  may  have  been  apparent  rather  than 
real,  owing  to  the  fact  that  the  building  was  so  old  that  it  was  impossible 
entirely  to  exclude  the  outside  air.  It  is  highly  probable,  however,  that  over- 
heating and  a  lack  of  fresh  air  render  the  workers  more  than  usually  liable  to 
"common  colds"  and  respiratory  disorders. 

No  less  than  39  of  the  45  shops  were  not  equipped  with  proper  toilet  facili- 
ties. In  II  there  was  no  provision  made  for  the  separation  of  the  sexes;  in 
36  the  toilets  were  unsanitary,  and  in  37  there  were  var>4ng  degrees  of  un- 
cleanliness. 

In  considering  the  working-place,  some  mention  must  be  made  of  the  great 
risk  to  which  the  workers  were  exposed  to  the  danger  of  fire.  In  20  of  the  45 
shops  the  fire-escapes  were  inadequate.     In  43  the  fire  risk  was  serious  by  reason 
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of  the  character  of  the  building,  even  in  those  cases  in  which  the  fire-escapes 
could  be  considered  as  ample.  In  but  4  of  the  45  shops  was  a  fire-drill  practised. 
It  seems  apparent,  therefore,  that  while  the  defects  in  the  sanitary  and  hy- 
gienic conditions  of  the  factories  are  measurable,  the  difficulty  of  tracing  the 
effect  of  particular  conditions  upon  the  individual  worker  is  not  easy.  This 
difficulty  is  especially  increased  by  the  tendency  of  the  workers  to  shift  from  a 
good  shop  to  a  bad  one,  and  vice  versa. 

II.  To  show  that  this  or  that  occupation  is  inherently  harmful  it  is  neces- 
sary to  eliminate  all  factors  which  can  in  any  way  be  considered  as  being  con- 
tributory. This  cannot  be  done  unless  we  make  a  thorough  study  of  all  the 
circumstances  relating  to  the  worker's  daily  life.  The  danger  of  a  bad  working- 
place  may  be  offset  by  excellent  living  conditions.  On  the  other  hand,  the 
working-place  may  be  ideal,  while  the  home  hygiene  is  as  bad  as  possible.  As 
more  than  half  of  the  worker's  time  is  spent  in  his  home,  the  influence  of  unsani- 
tary surroundings  cannot  be  ignored.  The  following  table  indicates  the  hy- 
gienic conditions  found  on  investigating  the  homes  of  these  402  male  workers: 

Clean 182  (45.3  per  cent.) 

Fair 119  (29.6  per  cent.) 

Dirty 101  (25.1  per  cent.) 

As  this  table  shows,  25.1  per  cent,  were  living  in  unhygienic  surroundings, 
and  in  29.6  per  cent,  the  sanitary  conditions  were  classed  as  fair  only.  While 
some  of  this  latter  group  might  be  transferred  to  those  classed  as  clean,  it  is 
equally  true  that  the  group  designated  as  dirty  might  be  further  augmented. 

Overcrowding  in  the  home  was  not  a  marked  factor,  except  in  the  case  of  the 
Lithuanians.  The  living  conditions  of  this  group  were,  taken  as  a  whole,  the 
worst  we  encountered,  and  were  in  no  way  related  to  their  earning  capacity. 
Furthermore,  the  free  use  of  alcohol  was  especially  prevalent  among  them. 

It  is  thus  apparent  that  one-quarter  of  the  402  males  investigated  were 
subject  to  bad  sanitary  surroundings  in  their  home,  a  fact  that  cannot  be 
ignored  when  we  come  to  estimate  the  influence  of  the  trade  itself  upon  the 
health  of  the  individual. 

III.  Wages. — Many  garment-workers  made  good  wages  if  one  considers 
only  the  time  they  are  actually  employed,  but  if  the  periods  of  seasonal  in- 
activity, amounting  to  from  three  to  four  months  each  year,  are  taken  into 
account,  the  average  for  the  entire  year  is  low.  Furthermore,  the  ability  to 
make  a  large  wage  depends  to  a  great  extent  on  the  rapidity  with  which  the 
worker  can  accomplish  his  task.  As  most  of  them  are  paid  by  the  piece,  the 
earning  capacity  will,  of  necessity,  vary  for  different  individuals. 

So  far  as  this  trade  is  concerned,  the  question  of  wage  enters  very  strongly 
into  the  problem,  for  even  where  the  wage  is  sufficient,  it  is  frequently  earned 
at  the  cost  of  tremendous  energy.  It  is  difficult  to  estimate  the  damage  thus 
done,  because  of  the  fact  that  the  deterioration  in  strength  and  health  is  gradual 
and  cannot  be  readily  measured. 

IV.  Racial  Characteristics. — In  estimating  the  effect  of  this  particular 
trade  on  the  health  of  the  workers  one  must  not  lose  sight  of  certain  racial 
peculiarities.     The  great  majority  of  the  people  studied  by  us  were — (i)  Jews, 
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who  comprised  nearly  three-quarters  of  the  males;  (2)  Italians,  principally 
women,  and  (7,)  a  small  group  of  Lithuanians.  The  Jew  possesses  a  capacity 
to  drive  himself  to  the  extreme  limit  of  his  endurance.  He  does  this  largely 
because  of  an  ambition  to  better  himself  and  to  accumulate  suii&cient  means  to 
enable  him  to  start  in  business  for  himself;  and  while  but  relatively  few  reach 
the  goal  of  their  ambition,  the  effort  costs  many  of  them  their  health. 

The  Italians,  on  the  other  hand,  work  easily,  and  while  many  of  the  women 
work  overtime  in  the  home,  they  rarely  make  any  efTort  to  drive  themselves  at 
top  speed,  as  does  the  Jew;  and  the  same  is  true  of  the  phlegmatic  Lithuanians. 

V.  Considering  the  health  conditions  prior  to  taking  up  the  trade,  only  2  out 
of  the  402  male  employes  were  in  poor  health;  close  inquiry  showed  that  29, 
or  7.2  per  cent.,  had  fair  health,  and  that  371,  or  92.3  per  cent.,  were  in  good 
health.  It  is  thus  seen  that  nearly  the  entire  group,  so  far  as  they  knew,  were 
free  from  any  physical  disability  before  entering  the  trade.  It  is  furthermore 
of  interest  to  note  that  the  time  spent  in  the  trade  was  practically  the  same  as 
the  length  of  residence  in  the  United  States.  This  is  important  because,  with 
few  exceptions,  there  is  no  secondary  employment  to  be  considered  as  having  a 
contributing  effect  on  the  production  of  ill  health. 

Of  the  402  males  examined,  51  had  abnormal  physical  signs  in  the  lungs. 
In  considering  the  number  in  which  signs  indicative  of  tuberculosis  were  found 
it  is  to  be  borne  in  mind,  however,  that  active  tuberculosis  was  present  in  but 
two  or  three.  The  remainder  simply  had  signs  at  one  or  the  other  apex, 
showing  that  changes  had  occurred  which  might  be  considered  as  being,  in  all 
probability,  evidence  of  a  latent  or  healed  tuberculosis.  To  determine  the 
number  which  were  arrested  and  those  in  which  the  disease  was  actually  be- 
ginning to  manifest  signs  of  activity  would,  of  course,  require  that  the  suspected 
individual  was  carefully  observed  for  several  weeks  at  least.  After  all,  one 
would  not  expect  to  encounter  a  very  large  number  of  individuals  having  active 
tuberculosis,  for  the  reason  that  those  studied  represented  a  body  of  men  and 
women  at  work  and  presumably  in  good  health;  and,  furthermore,  just  as  soon 
as  the  tuberculous  infection  advances  sufficiently  to  impair  the  health,  the  in- 
dividual usually  stops  work. 

An  analysis  (not  yet  completed)  of  the  occupations  followed  by  the  first 
1 1 ,000  patients  treated  at  the  Phipps  Institute  shows  a  very  considerable  num- 
ber who  were  employed  in  the  garment-making  trade.  This  is  to  a  great  extent 
explainable,  however,  by  reason  of  the  fact  that  about  85  per  cent,  of  the  people 
engaged  in  this  trade  are  Jewish,  and  about  70  per  cent,  of  the  patients  visiting 
the  Phipps  Institute  are  members  of  this  race.  It  is  not  altogether  surprising, 
therefore,  that  in  the  experience  of  this  particular  institution  the  garment- 
making  industry  is  liberally  represented  among  the  occupations  given  by  the 
patients. 

Considering  the  various  phases, — bad  sanitation  in  the  shop,  bad  sanitation 
in  the  home,  a  low  wage,  physical  fatigue,  and  poor  food, — we  are  forced  to 
conclude  that  tuberculosis,  when  it  does  occur  among  garment-workers,  is  not 
peculiar  to  the  trade  per  se,  but  is  the  result  of  a  number  of  factors. 

Gastro-intestinal  disturbances,  for  the  most  part,  indigestion  and  consti- 
pation, were  very  common  occurrences.     No  less  than  257,  or  64.9  per  cent., 
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made  some  complaint  of  this  sort.  It  is  questionable,  however,  whether  these 
complaints,  usually  more  or  less  trivial  in  nature,  were  of  any  greater  frequency 
than  one  would  be  apt  to  encounter  in  an  unselected  group  occupying  the  same 
position  in  life.  Headaches,  some  of  them  undoubtedly  due  to  eye-strain,  and 
pain  resulting  from  faulty  postures,  were  relatively  common.  The  only  condi- 
tion we  encountered  which  seemed  to  be  directly  associated  with  the  occupation 
itself  was  a  chronic  inflammatory  condition  of  the  eyes.  Chronic  conjunctivitis 
was  encountered  in  43  of  the  402  males,  and  30  of  those  thus  affected  were 
pressers.  The  great  frequency  of  this  condition  among  pressers  is  apparently 
due  to  the  character  of  their  employment,  as  the  frequency  of  inflammation 
of  the  eyes  among  the  pressers  is  six-fold  greater  than  in  those  otherwise  em- 
ployed in  the  industry. 

The  greater  liability  of  the  pressers  seems  to  be  due  to  one  of  three  factors — 
the  heat  of  the  iron,  the  vapor  which  arises  from  the  dampened  cloth,  or  the 
fumes  from  the  gas  which  is  used  to  heat  the  irons. 

In  answer  to  the  question,  "Is  the  garment-making  trade  one  that  is  of  itself 
an  occupation  which  is  inimical  to  health?"  we  are  forced  to  conclude  that  it  is 
not.  For  the  past  two  years  a  night  tuberculosis  class  has  been  conducted  at 
the  Phipps  Institute.  This  class  was  formed  principally  for  the  purpose  of 
seeing  whether  garment-makers  who  had  returned  from  sanatoria,  or  who  had 
had  to  remain  at  work  while  continuing  their  treatment,  could  follow  this  trade 
without  breaking  down.  As  a  result  of  this  experiment  it  can  be  said  that  such 
individuals  can  follow  the  trade  of  garment-making  providing  they  live  under 
suitable  hygienic  conditions. 

In  conclusion,  we  would  like  to  call  attention  to  the  necessity,  in  the  study 
of  any  occupation,  of  taking  into  consideration  all  the  factors  which  may  lead 
to  the  deterioration  of  the  individual's  health.  In  some  cases,  as,  for  instance, 
exposure  to  lead  and  phosphorus,  there  can  be  no  question  as  to  the  direct 
relationship  which  exists  between  cause  and  effect.  On  the  other  hand,  there 
are  many  employments  which  are  credited  with  being  bad,  but  which  in  reality 
are  not,  much  of  the  evil  that  is  associated  with  them  being  the  result  of  con- 
tributory factors  which  are  not  directly  connected  with  the  work  itself.  And 
to  this  group  the  garment-making  industry  seems  to  belong. 


DISCUSSION  ON  PAPER  BY  DR.  LAND  IS  AND  MISS  REED 
Frederick  L.  Hoffman,  Newark,  N.  J. :  I  have  some  knowledge  of  the  in- 
vestigation made  by  the  Phipps  Institute  into  certain  vital  facts  of  the  clothing 
industry  of  Philadelphia.  I  am  satisfied,  from  personal  knowledge,  that  the 
original  data  were  most  carefully  collected  with  a  due  regard  to  necessary  de- 
tails. I  question  if  any  similar  investigation  of  this  kind  has  ever  been  made 
in  this  country  with  the  guarantee  of  greater  impartiality,  on  the  one  hand,  and 
accuracy  in  the  collection  of  the  facts,  on  the  other.  The  analysis  of  the  data 
will  bring  out  all  the  elements  of  practical  importance.  Most  of  the  investiga- 
tions of  this  kind  fail  because  the  original  card  or  inquiry  blank  is  not  con- 
sidered with  sufficient  care.  As  a  rule,  the  blank  contains  too  many  questions 
which  do  not  permit  of  conclusive  replies.     Even  in  the  present  case  there  are 
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more  questions  asked  on  the  original  card  than  would  seem  absolutely  necessary 
or  desirable.  The  cards  used  by  the  Phipps  Institute  should,  however,  be  of 
considerable  interest  to  those  who  wish  to  make  corresponding  investigations  in 
other  parts  of  the  country.  The  cards  used  provide  a  complete  portrayal  of 
the  individual  considered  and  his  social  and  economic  surroundings.  The 
original  work,  that  is,  the  collection  of  the  data,  was  done  by  Miss  Janice  Reed, 
with  a  degree  of  success  which  I  do  not  believe  has  been  equaled  in  any  similar 
study  of  this  kind.  To  collect  the  original  facts  is  always  the  most  difficult 
part  of  such  an  investigation.  It  requires  unusual  persistency  and  tact  to 
secure  personal  information  from  people  of  an  alien  race  and  living  under  more 
or  less  trying  conditions.  It  is,  indeed,  most  difficult  to  even  obtain  access  to 
the  houses,  particularly  for  the  purpose  of  securing  physical  measurements  of 
men  and  women.  I  have  personally  examined  many  of  the  cards,  and  I  find 
that  most  of  the  questions  have  been  answered.  It  frequently  requires  days 
and  weeks  to  secure  complete  replies  to  most  of  the  questions  asked. 

For  these  reasons  I  feel  confident  that  the  statistical  foundation  of  the  in- 
vestigation constitutes  one  of  the  most  satisfactory'  studies  undertaken  by  the 
Phipps  Institute.  The  method  should  be  useful  in  corresponding  investigations 
of  other  occupations  or  industries,  as  well  as  for  general  purposes.  I  question 
whether  the  fundamentals  of  this  method  will  ever  be  radically  changed.  The 
statistical  analysis  of  the  facts  collected  is  quite  a  different,  but  equally  difficult, 
matter.  It  is  practically  impossible  to  correlate  all  the  returns  to  the  numerous 
questions  asked.  It  will  only  be  feasible  to  intelligently  correlate  some  of  the 
more  important  questions,  but  these  w^ill  be  sufficient  for  the  end  in  view  to 
determine  how  far  individual  habits,  mode  of  life,  or  the  social  or  economic 
environment  are  accountable  for  the  occurrence  or  non-occurrence  of  particular 
diseases,  especially  as  in  the  present  case,  tuberculosis.  In  any  event,  the  sta- 
tistical results  will  be  most  interesting,  and  I  am  sure  of  considerable  practical 
utility.  I  therefore  hope  that  complete  returns  will  be  published  in  course 
of  time,  not  only  because  of  the  facts  revealed  regarding  an  important  group  of 
employment,  but  also  because  the  method  pursued  may  prove  useful  in  con- 
nection with  other  inquiries  into  the  underlying  facts  and  conditions  responsible 
for  ill  health  in  American  industries. 

Dr.  George  M.  Price,  New  York:  I  have  been  very  much  interested  in 
the  investigation,  the  result  of  which  was  presented  by  Dr.  Landis;  the  more  so 
that  we  in  New  York  have  been  making  an  investigation  of  a  similar  kind,  al- 
though perhaps  not  so  intensive,  but  greatly  more  extensive,  as  far  as  members 
are  concerned. 

Perhaps  you  know  that  after  the  garment-makers'  strike  in  19 10  the  Cloak 
and  Suit  Makers'  Union,  consisting  of  about  50,000  workers,  and  the  Manu- 
facturers' Association,  consisting  of  about  200  manufacturers,  controlling  about 
60  per  cent,  of  the  trade,  formed  a  protocol.  Among  other  things  they  estab- 
lished a  sanitary  board  in  which  members  of  the  public  are  represented,  with 
the  idea  of  controlling  the  sanitary  conditions  in  the  trade  itself,  without 
waiting  for  the  State  or  municipality  to  compel  sanitary  improvements  in  the 
trade. 

We  have  been  working  since  191 1,  and  in  19 13  another  trade,  the  dress  and 
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waist  industry,  joined  us,  and  we  have  control  of  2400  or  2500  individual  shops, 
in  which  84,000  or  85,000  persons  are  employed  at  present. 

So  far  as  sanitary  conditions  are  concerned,  we  have  made  semi-annual 
inspections  of  all  these  shops,  and,  I  believe,  a  thorough  sanitary  investigation. 
The  data  obtained  has  been  published  in  our  annual  reports,  so  I  shall  not  go 
into  the  matter  except  to  point  out  in  comparison  with  the  conditions  as  they 
seem  to  exist  in  Philadelphia  from  Dr.  Landis'  statement,  conditions  in  our 
trades  in  New  York  city  are  much  better. 

We  have  succeeded  during  the  last  two  or  three  years  in  driving  out  400 
or  500  shops  on  the  East  Side,  where  the  conditions  were  unsatisfactory.  We 
have  succeeded  in  inducing  the  Manufacturers'  Association  to  admit  in  their 
membership  only  owners  of  shops  certified  by  us  as  sanitary;  and  we  have  also 
succeeded  in  inducing  the  workers  to  strike — that  is,  call  out  sanitary  strikes 
in  a  number  of  shops  where  conditions  were  such  as  would  warrant  us  in  asking 
the  workers  to  do  so.  We  have  succeeded  in  getting  about  90  per  cent,  of  our 
people  working  in  what  we  call  "certified  shops."  By  certified  shops  I  do  not 
mean  ideal  shops.  We  haven't  ideal  shops  as  yet.  We  have  not  been  able  to 
eliminate  the  gas  iron,  of  which  there  are  two  kinds:  The  one  is  directly  gas 
heated;  the  other  is  heated  by  air-pressure  and  gas.  We  consider  the  gas  iron 
with  air-pressure  more  sanitary,  and  we  have  made  an  attempt  to  abolish  all 
irons  that  are  heated  directly  by  gas.  During  the  last  four  or  five  years  gas 
irons  have  been  eliminated  in  200  shops. 

So  far  as  cleanliness  is  concerned,  I  believe  our  shops  in  New  York  city  are 
pretty  good.  Besides  attending  to  the  sanitary  conditions,  we  have  also  taken 
up  health  conditions  and  have  tried  to  establish  a  system  of  physical  examina- 
tion. It  is  extensive,  rather  than  intensive.  In  191 2  we  made  physical  ex- 
aminations of  800  workers, — men  and  women — finishers,  pressers,  cutters,  and 
operators, — all  of  them  between  the  ages  of  twenty-five  and  forty-five  years. 
There  were  very  few  outside  of  those  ages.  These  examinations  were  made  in 
the  shops,  the  foremen  giving  our  examiners  little  places  for  examination  rooms. 
As  far  as  tuberculosis  is  concerned,  we  found  1.6  per  cent,  of  the  persons  ex- 
amined suffering  from  tuberculosis  at  the  time.  Of  course,  how  many  we  did 
not  discover  we  do  not  know.  Probably  there  were  a  great  many  more  left 
undiscovered. 

Since  that  time  I  have  been  endeavoring  to  introduce  some  kind  of  tubercu- 
losis benefit  society  in  the  union.  We  tried  to  make  a  combined  tuberculosis 
insurance  association  between  manufacturers  and  the  union,  but  there  was  great 
objection  on  the  part  of  the  union  to  have  a  joint  fund.  We  have  also  been 
agitating  a  tuberculosis  benefit  among  the  workers  themselves.  Within  the 
past  year  the  pressers,  consisting  of  7500  workers,  have  introduced  what  we 
call  a  "tuberculosis  benefit";  that  is,  in  the  first  place,  they  do  not  accept  a 
new  member  into  the  union  unless  he  has  been  examined  and  found  free  from 
tuberculosis.  At  present  every  member  of  the  Pressers'  Union  who  is  found 
tuberculous  is  given  a  certain  sum  of  money  ranging  from  $150  to  $200  for  treat- 
ment in  a  sanatorium  or  elsewhere.  From  April,  1913,  to  April,  1914,  we  ex- 
amined 1522  pressers — all  men.  There  are  no  women  pressers.  Among  these 
pressers  we  found  91  suffering  from  tuberculosis  (about  6  per  cent.),  either 
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incipient  or  advanced.  Some  of  these  we  sent  to  different  places — some  to 
hospitals,  others  to  sanatoria;  and  we  have  tried  to  give  subsequent  treatment 
at  home.  There  seems  to  be  more  tuberculosis  among  the  pressers  than  among 
the  other  branches  of  the  trade.  Just  why  it  is  difficult  to  determine.  I 
believe  there  is  something  in  the  higher  percentage  of  humidity  under  which  the 
pressers  work  because  they  have  to  wet  the  garments,  and  there  is  considerable 
dust  and  heat  generated. 

I  may  announce  here,  in  conclusion,  that  we  are  now  beginning  a  new  and 
more  intensive  investigation.  At  our  request  Surgeon-General  Rupert  Blue 
has  consented  to  undertake  for  the  United  States  Government  a  comprehensive 
sanitary  as  well  as  medical  examination  of  our  shops  in  our  two  industries,  and 
has  directed  Dr.  Schereschewsky,  with  a  staff  of  physicists,  chemists,  and 
physicians,  to  undertake  an  investigation  of  the  lighting  and  ventilating  of  our 
shops,  and  also  a  medical  examination.  Two  physicians  began  their  work  on 
the  first  of  May,  making  a  thorough  examination  of  20  to  25  workers  a  day;  and 
we  hope  next  year  to  be  able  to  present  more  scientific  and  better  data  on  the 
subject.  I  leave  to  Dr.  Schereschewsky  to  say  something  more  about  the  in- 
vestigation he  is  about  to  make. 

Dr.  J.  W.  Schereschewsky,  Washington,  D.  C. :  I  have  been  very  much 
interested,  indeed,  to  hear  Dr.  Landis'  paper,  and,  as  Dr.  Price  has  stated,  I 
think  it  perhaps  will  be  of  interest  to  this  section  to  learn  how  the  Public  Health 
Service  is  undertaking  at  present  to  amplify,  so  far  as  possible,  the  data  which 
have  been  collected  by  the  Phipps  Institute.  The  Joint  Sanitary  Board  of 
Control  has  requested  the  United  States  Sanitary  Service  to  make  a  certain 
investigation  into  sanitary  conditions  which  exist  in  the  garment  trade,  and  I 
think  perhaps  a  little  outline  of  the  intended  scope  of  this  investigation  will  be 
of  interest  to  the  section. 

In  the  first  place  we  intend  to  make  an  intensive  study  of  the  physical  con- 
dition of  workers  in  the  garment  trade.  We  are  going  to  examine  as  many  of 
these  workers  as  we  can,  and  give  each  individual  a  thorough  examination. 
In  case  any  physical  defect  is  revealed,  we  will  not  rest  content  until  we  have 
employed  every  diagnostic  resource  in  discovering  the  exact  nature  of  the 
physical  disability  and  in  tracing,  if  possible,  its  origin. 

In  the  second  place,  we  are  going  to  make  some  studies  as  to  the  hygienic 
condition  of  illumination  in  workshops  in  various  factories  in  the  garment  trade. 
Eye-strain  is  very  prevalent  among  garment  workers,  as  Dr.  Landis  has  already 
mentioned,  and  we  are  going  to  make  an  intensive  study  of  conditions  of 
illumination  in  order  to  point  out  in  what  way  they  may  be  defective,  the  rela- 
tion which  defective  states  of  illumination  bear  to  eye-strain,  and  what  these 
particular  defective  states  are.  We  are  also  going  to  make  studies  of  the  effect 
of  humidity  and  temperature  upon  the  health,  particularly  of  pressers,  and  also 
of  the  extent  of  vitiation  of  the  air  from  fumes  arising  from  various  types  of 
pressing  irons.  We  are  going  to  make  a  study  of  the  combustion  products  of 
various  kinds  of  gas  irons,  and  also  studies  of  the  air  in  relation  to  dust  and 
bacterial  content. 

In  addition  to  this,  during  the  summer,  in  the  hot  weather  we  are  going  to 
try  to  make  a  study  of  the  humidity  and  relative  temperatures  which  exist  in 
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various  parts  of  garment  factories.  This  is  particularly  in  relation  to  the  work 
of  the  pressers.  Dr.  Price  has  already  mentioned  to  you  the  apparent  suscepti- 
bility of  the  pressers  to  tuberculosis.  Now,  pressers  are  subject  to  hot  and 
humid  conditions.  It  is  well  known  that  whenever  the  mean  temperature 
rises  above  a  certain  point,  it  has  the  ei^ect  of  diminishing  the  appetite,  so  that 
the  food  intake  is  no  longer  satisfactory.  Under  those  conditions,  particularly 
when  combined  with  the  strenuous  conditions  of  work  which  exist  in  the  gar- 
ment factories,  it  is  very  easy  to  see  that  the  individual  resistance  to  disease 
maybe  much  lower  by  malnutrition  induced  by  anorexia  from  high  temperatures 
and  humidity.  In  this  way  the  individual  might  become  an  easy  prey  to 
tuberculosis  and  other  infectious  diseases  by  reason  of  lowered  resistance.  We 
are  going  to  try  to  solve  the  extent  of  that  factor  in  the  determination  of  this 
disease. 

This  is  all  I  want  to  say,  because  this  is  before  the  act  and  not  after.  I 
don't  want  to  do  too  much  talking  about  what  we  are  going  to  do,  but  I  trust 
in  the  course  of  a  few  months  we  shall  have  some  data  at  our  disposal,  and  I 
hope  further  that  they  will  be  of  utility. 

Dr.  Millard  Knowlton,  Trenton,  N.  J. :  I  should  like  to  make  one  sugges- 
tion as  to  a  possible  factor  in  the  presence  of  tuberculosis  among  garment- 
workers,  and  that  is  the  posture  in  which  they  work.  For  the  most  part,  as  I 
understand  it,  they  lean  over  tables  to  do  their  work.  Their  arms  are  extended 
forward,  and  the  respiratory  movements  are  limited  so  that  it  is  not  likely  that 
on  many  occasions  during  their  work  they  will  have  their  lungs  completely 
expanded  with  air.  It  would  be  interesting  to  study  the  posture  and  extent  of 
respiratory  movement  of  garment-workers  while  at  work  in  relation  to  the 
respiratory  movement  of  persons  in  other  occupations. 


THE    RELATION    OF    ANTI-TUBERCULOSIS     ASSOCIA- 
TIONS TO  OTHER  HEALTH  AGENCIES 

[Note  —Mr.  Homer  Folks,  who  had  consented  to  prepare  this  paper,  was  prevented  by 
illness  from  attending  the  meeting.  In  his  absence  Dr.  Livingston  Farrand  gave  a  general 
presentation  of  the  subject.  ,,.,,,        .  ^-  j- 

Dr  Farrand  reviewed  the  development  of  interest  in  public  health  and  preventive  medi- 
cine, and  called  attention  to  the  close  connection  between  the  anti-tuberculosis  work  and  the 
general  field  of  public  health  activity.  He  noted  the  rapid  increase  in  the  number  of  organiza- 
tions working  for  the  prevention  of  special  diseases.  He  stated  that  the  proper  course  in  future 
development  should  be  the  closer  co-ordination  and  affiliation  of  these  special  organizations 
in  order  that  duplication  of  effort  be  avoided  and  higher  efficiency  promoted. 

Dr.  Farrand's  outline  of  the  situation  gave  rise  to  an  interesting  and  valuable  discussion, 
which  is  here  printed,  in  spite  of  the  fact  that  it  is  impossible  to  give  his  original  paper.] 


Dr.  George  M.  Kober,  Washington,  D.  C. :  I  wish  to  thank  Dr.  Far- 
rand for  the  very  clear  outUne  he  has  given  us  as  a  basis  for  future  operations 
in  the  campaign  against  tuberculosis. 

It  is  generally  known  that  a  marked  reduction  has  taken  place  both  at  home 
and  abroad  in  the  prevalence  of  tuberculosis,  amounting  to  over  50  per  cent, 
during  the  past  three  or  four  decads,  and  it  may  not  be  amiss  to  refer  to  some 
of  the  public  health  factors  which  appear  to  have  played  an  important  part  in 
bringing  about  this  gratifying  result. 

I.  The  Influence  of  Sewers— i:h.e  records  of  the  Health  Office  of  the  city  of 
Washington  show  that  during  the  past  thirty  years  about  15  per  cent,  of  all 
the  deaths  have  been  caused  by  pulmonary  tuberculosis.  The  death-rate  from 
this  disease  has  gradually  and  constantly  fallen  from  4.5  per  1000  in  1878  to 
2.72  in  1912. 

These  reductions  began  long  before  the  combat  of  the  disease  became  a 
subject  for  popular  education,  and  here,  as  in  England,  were  coincident  with 
the  introduction  of  sewers  and  the  consequent  prevention  of  air  pollution  and 
of  dampness.  It  has  been  estimated  by  Erismann  that  a  cesspool  with  18  cm. 
contents  is  capable  of  polluting  the  atmosphere  in  the  course  of  twenty-four 
hours  with  18.79  cm.  of  impure  gases,  composed  of  carbon  dioxid,  ammonia, 
sulphureted  and  carbureted  hydrogen  and  volatile  fatty  acids.  In  view  of  this 
fact  it  requires  no  great  stretch  of  the  imagination  to  calculate  the  amount  of 
air  pollution  which  resulted  from  the  30,000  cesspools  and  other  makeshifts 
prior  to  the  introduction  of  the  sewerage  system  in  the  city  of  Washington. 
We  all  know  that  in  individuals  who  contract  tuberculosis  in  cities  the  disease 
is  often  arrested  by  removal  to  the  country,  showing  that  an  abundance  of 
pure  air  is  a  very  important  factor,  probably  because  it  promoted  oxygenation 
of  the  blood,  stimulates  the  appetite  and  nutrition,  and  thereby  increases  the 
general  resisting  power  of  the  system.  There  can  be  no  doubt  as  to  the  cura- 
tive virtue  of  pure  air,  hence  we  ought  not  to  underrate  its  preventive  proper- 


332       ANTI-TUBERCULOSIS    ASSOCIATIONS   AND    OTHER    HEALTH   AGENCIES 

ties  and  should  urge  the  establishment  of  fresh-air  schools  and  insist  upon  the 
prevention  of  air  pollution  not  only  in  the  home  and  school,  but  also  in  the 
community  at  large. 

The  observations  of  Dr.  Bowditch,  of  Boston,  as  early  as  1862,  clearly  in- 
dicate that  there  is  a  relation  between  dampness  of  soil  and  pulmonary  con- 
sumption. Dr.  George  Buchanan,  the  medical  officer  of  the  privy  council  of 
Great  Britain  in  1867,  suppUed  ample  statistical  proof  that  consumption  be- 
came less  frequent  in  certain  towns  after  they  had  been  sewered,  and  the  soil 
consequently  drained.  In  towns  like  Worthing,  Rugby,  and  Salisbury,  the 
deaths  from  consumption  were  reduced  by  36  to  40  per  cent. 

The  relation  of  dampness  to  consumption  may  be  explained  as  follows: 
Dampness  of  soil,  unless  special  precautions  have  been  taken,  extends  by  capil- 
lary attraction  to  the  walls  and  renders  the  entire  house  damp.  Damp  air 
abstracts  an  undue  amount  of  animal  heat,  lowers  the  powers  of  resistance  of 
the  inmates,  and  predisposes  to  catarrhal  affections,  and  these  in  turn  render 
the  mucous  membranes  more  vulnerable  to  the  invasion  of  the  tubercle  bacilli. 
There  is  also  reason  for  believing  that  the  tubercle  bacilli  retain  their  vitality 
for  a  greater  length  of  time  in  such  an  atmosphere  on  account  of  its  humidity 
and  excess  of  organic  matter. 

2.  Insanitary  Homes. — It  has  long  been  known  that  tuberculosis  is  far  more 
prevalent  in  damp,  dark,  and  insanitary  houses.  The  children  are  anemic,  and 
as  puny  as  plants  reared  without  the  stimulating  effects  of  sunlight.  The 
death-rate  is  often  double  and  treble  that  of  other  localities.  While  there  are 
doubtless  other  factors  which  determine  the  frightful  mortality,  none  are  more 
potent  than  dampness,  deficient  sunlight,  and  ventilation.  The  tubercle 
bacillus  clinging  to  floors  and  walls  in  carelessly  expectorated  sputum  or  drop- 
lets would  be  destroyed  by  a  few  hours'  exposure  to  sunlight,  but  finds  in  damp 
and  dark  basements,  back-to-back  houses,  and  yard-and-alley  tenements 
suitable  environments  for  its  vitality  and  growth,  and  the  other  insanitary 
factors  alluded  to,  together  with  the  more  intimate  contact,  materially  increase 
the  chances  of  infection. 

The  most  extensive  studies  on  tuberculosis  as  a  house  disease,  without 
underrating  the  labors  of  Biggs  and  Flick  of  our  own  country,  were  made  by 
Marie-Davy  in  Paris.  Among  80,000  houses  in  that  city  there  were  4443, 
with  an  unusually  high  mortality  rate,  an  average  of  5  to  9  deaths  per  annum 
during  a  period  of  eleven  years.  In  820  of  these  homes  with  an  average  popula- 
tion of  106,300  during  the  eleven  years — 11,500  deaths  from  tuberculosis 
occurred  during  that  period,  i.  e.,  an  annual  mortality  of  9.8  per  1000,  as  com- 
pared with  4.5  per  1000,  in  the  general  population. 

The  cause  for  this  undue  prevalence  of  tuberculosis  was  attributed  to  over- 
crowding, deficient  ventilation,  and  natural  light  (sunlight).  The  percentage 
of  tuberculosis  infection  being  always  lower  in  houses  supplied  with  direct  air 
and  sunlight. 

Brouardel,  a  very  competent  French  authority,  unhesitatingly  declares  that 
homes  with  deficient  sunlight  and  otherwise  insanitary  are  the  most  important 
factors  in  the  development  of  the  disease. 

Even  livestock  shows  the  baneful  affect  of  insufficient  air  space;   tubercu- 
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losis  among  the  range  cattle  of  the  far  West  which  are  practically  without 
shelter  is  comparatively  rare,  while  it  affects  from  15  to  25  per  cent,  of  the  dairy 
herds,  which  are  housed,  but  without  regard  to  sufficient  light  and  air.  Im- 
proved ventilation  and  increased  air  space  and  exposure  to  sunlight  have 
every^vhere  lessened  the  death-rate,  and  it  is  chiefly  by  just  such  measures 
that  the  rate  from  consumption  has  been  reduced  from  11.9  to  1.2  per  1000  in 
the  British  army  and  from  3.99  to  3.25  per  1000  in  1912  in  the  United  States 
army. 

In  this  connection  it  is  of  interest  to  note  the — 

3.  Influence  of  Open  Breathing  Spaces  on  the  Prevalence  of  Tuberculosis. — 
Wernicke  calls  attention  to  an  important  chart  presented  at  the  Dresden 
International  Exposition  for  Hygiene  in  191 1,  which  gives  the  amount  of  un- 
occupied land  in  London,  Berlin,  and  Paris.  The  diagram  shows  that  in  Lon- 
don, where  the  unoccupied  area  of  the  city  available  for  breathing  spaces 
amounts  to  14  per  cent.,  the  tuberculosis  death-rate  is  1.9  per  cent.;  in  Berlin, 
with  ID  per  cent,  available  for  breathing  spaces,  it  is  2.2  per  cent.,  and  in  Paris 
with  only  4.5  per  cent,  for  the  same  purpose,  the  tuberculosis  mortality  is  5.1 
per  cent. 

4.  The  Influence  of  Occupation  on  the  Prevalence  of  the  Disease. — Mr.  Fred- 
erick L.  Hoffmann,  in  his  paper  on  the  mortality  from  consumption  in  dusty 
trades,  has  shown  that  the  general  death-rate  for  1900  in  the  manufacturing 
and  mechanical  industries  of  the  United  States  was  13.8  per  1000,  and  the  con- 
sumption rate  was  2.6,  or  18.8  per  cent,  of  the  mortality  from  all  causes,  while 
the  farming  population  furnished  a  consumption  rate  of  1.5,  or  9.5  per  cent.,  of 
the  mortality  from  all  causes. 

Indeed,  it  is  estimated  that  the  industrial  workers,  constituting  about  one- 
third  of  the  population,  contribute  70,000  deaths,  or  about  one-half  of  all  the 
deaths  from  tuberculosis  in  this  country,  and  that  by  factory  sanitation  and 
effective  methods  for  the  prevention  and  removal  of  dust,  fully  one-half  of 
these  lives  could  be  saved.  This  is  not  at  all  speculative,  since  Professor  Ropke 
informs  us  that,  as  a  result  of  factory  sanitation,  public  health  measures,  and 
education,  the  mortality  at  Solingen  in  Germany,  the  population  of  which  is 
largely  made  up  of  the  employes  in  the  cutlery  industry,  has  been  reduced  from 
20.63  per  1000  in  1885  to  9.3  per  1000  in  19 10,  and  the  consumption  death-rate 
from  5.4  in  1885  to  1.8  in  1910  per  1000  of  population. 

Similar  data  are  available  to  show  that  diseases  of  the  respiratory  organs  in 
some  of  the  German  cement  works  has  been  reduced  from  9.3  per  cent,  to  2,-2> 
per  cent,  after  the  installation  of  a  suitable  apparatus  for  the  removal  of  dust. 

What  can  be  done  in  some  of  the  most  dangerous  industries  in  Germany 
can  be  done  in  this  country,  and  will  be  done  as  soon  as  the  importance  of  the 
subject  is  fully  appreciated.  The  influence  of  dusty  trades  is  strikingly  illus- 
trated in  the  State  of  Vermont.  In  analyzing  the  statistics  of  the  towns  where 
most  of  the  granite  and  marble  cutting  is  carried  on,  we  find  that  Barre,  Mont- 
pelier,  Rutland,  Proctor,  Dorset,  Hardwicke,  Bethel,  and  Ryegate,  with  a 
combined  population  of  34,899,  had  87  deaths  in  1908  from  tuberculosis,  or  a 
rate  of  2.2  per  1000  of  population,  against  a  rate  of  1.3  for  the  entire  State. 

Of  343  deaths  which  occurred  in  the  city  of  Quincy,  Mass.,  among  stone- 
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cutters,  41.4  per  cent,  were  due  to  pulmonary  consumption  and  12  per  cent,  to 
other  diseases  of  the  lungs. 

Hirt's  statistics  show  that  men  employed  in  dust-producing  occupations 
suffer  much  more  frequently  from  consumption  and  pneumonia  than  those 
not  exposed  to  dust,  and  that  there  is  practically  no  difference  in  frequency  of 
disease  of  the  digestive  system.  The  relative  frequency  of  these  diseases  per 
100  workmen  is  as  follows: 

Workers  in  metallic  dust 

Workers  in  mineral  dust 

Workers  in  mi.xed  dust 

Workers  in  animal  dust 

Workers  in  vegetable  dust 

Workers  in  non-dusty  trades 

5.  The  Influence  of  a  Pure  Milk  Supply. — The  danger  from  tuberculous 
milk  is  real  and  cannot  be  ignored.  Dr.  John  F.  Anderson,  of  the  Public 
Health  Service,  examined  272  samples  of  milk  from  104  dairies  in  the  city  of 
Washington  and  found  tubercle  bacilli  in  6.72  per  cent,  of  the  samples.  The 
danger  from  bovine  tuberculosis  is,  therefore,  considerable  during  the  milk- 
drinking  age.  There  is  also  some  scientific  evidence  to  indicate  that  there  is 
danger  from  infected  dairy  products,  like  cheese  and  butter.  The  extermina- 
tion of  bovine  tuberculosis  is  a  grave  financial  problem,  and  the  best  we  can  do 
at  present  is  to  guard  against  the  transmission  of  the  disease  by  general  pas- 
teurization under  official  supervision. 

While  engaged  in  the  crusade  against  tuberculosis,  we  should  not  under- 
rate the  importance  of  all  the  great  public  health  movements,  including  the 
anti-fly  campaign,  as  there  is  evidence  to  show  that  tubercle  bacilli  may  be 
carried  by  these  insects.  Since  the  public  at  large  and  legislators  are  deeply 
interested  in  our  work,  it  is  reasonable  to  assume  that  our  recommendations 
on  all  matters  relating  to  general  sanitation  will  carry  great  weight,  and  what- 
ever progress  is  made  in  this  direction  will  prove  an  important  factor  in  the 
prevention  of  tuberculosis. 

Dr.  Charles  H.  Lerrigo,  Topeka,  Kan. :  I  would  like  to  offer  a  little 
discussion  along  the  line  of  Dr.  Farrand's  paper.  I  had  thought  that  probably 
almost  every  one  here  was  either  from  Boston,  New  York,  Chicago,  or  Pitts- 
burgh until  Dr.  Farrand  spoke,  but  I  presume  there  are  others  besides  myself 
from  the  outlying  districts.  I  wish  particularly  to  talk  on  this  subject  because, 
for  a  good  many  years,  I  have  been  a  member  of  the  State  Board  of  Health  of 
Kansas,  and  this  thing,  as  Dr.  Farrand  has  put  it  up,  is  the  solution  of  the 
matter  as  it  is  appealing  to  a  great  many  of  us.  These  various  agencies  crop- 
ping up  everywhere,  societies  for  this  and  societies  for  that — of  course,  we  are 
almost  pioneers,  the  other  societies  have  no  right  to  come,  but  they  have  come, 
and  we  find,  particularly  in  the  matter  of  securing  funds  for  our  work,  that 
these  other  societies  are  very  interfering,  indeed. 

Now  any  one  who  has  followed  public  health  work  for  a  good  many  years, 
who  can  think  back  ten  years  and  think  what  the  administration  of  public 
health  affairs  was  in  the  various  States,  will  readily  realize  the  immense  awaken- 
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ing  that  has  come  in  the  last  few  years.  I  can  remember  distinctly  how  the 
Secretary  of  the  State  Board  of  Health  of  Kansas  was  a  part-time  officer,  a 
mere  political  joke,  no  work  done  whatever  other  than  to  fill  an  appointment. 
At  that  time,  that  was  true  of  a  great  many  of  the  secretaries  of  the  State  Board 
of  Health  throughout  the  country  in  different  States.  Now,  in  the  last  five 
years  we  have  seen  a  great  activity.  Almost  every  State  Board  of  Health  has 
a  monthly  bulletin  that  it  furnishes.  Almost  every  State  Board  of  Health 
tells  its  citizens  that  they  may  secure  pamphlets  from  their  office  on  tubercu- 
losis, on  typhoid  fever,  on  the  fly  problem,  on  the  care  of  their  babies,  on  the 
pure  milk  or  pure  water  question.  People  are  becoming  aware  of  these  things; 
the  public  is  gradually  being  informed,  and,  this  being  so,  the  public  sees  no 
great  need  of  our  organizations  as  it  did.  The  University  of  Kansas  is  also 
preparing  to  confer  a  degree  of  Doctor  of  Public  Health  in  connection  with  its 
medical  department.  I  am  not  sufficiently  informed  to  know  exactly  how 
many  universities  do  now  confer  that  degree,  but  I  believe  only  two  or  three, 
but  it  is  coming,  it  will  not  be  very  long  before  every  university  with  a  medical 
department  will  have  a  school  of  public  health  and  will  confer  a  degree  of  public 
health,  and  when  every  town  of  any  large  size  will  have  a  special  health  officer 
who  gives  his  entire  attention  to  the  health  of  the  community,  and  if  the  town 
hasn't  it,  the  county  or  district  will. 

Probably  many  of  you  read  the  reports  issued  by  Dr.  Fox,  of  the  United 
States  Public  Health  Service,  reviewing  the  conditions  of  the  Maryland  Board 
of  Health  and  giving  some  suggestions  as  to  how  its  administration  might  be 
improved  upon.  In  doing  this  the  doctor  laid  out  a  plan  whereby,  in  his  opin- 
ion, districts  would  be  formed,  each  one  under  the  care  of  a  competent  graduate 
in  public  health,  each  one  having  its  various  officers,  so  that  the  whole  State 
would  be  systematically  organized  for  health.  Now  that  is  undoubtedly  what 
will  come,  that  is  undoubtedly  what  will  be  the  final  consummation  of  all  the 
various  organizations  in  which  we  now  have  such  a  vital  interest.  Meantime, 
since  that  has  not  yet  come,  we  must  by  all  means  be  very  considerate  of  the 
other  organizations  which  are  in  the  field  with  us,  of  the  organizations  which, 
indeed,  seem  to  tread  upon  our  toes  in  many  ways.  We  have  no  right  to  say 
that  an  organization  which  devotes  its  attention  particularly  to  better  babies 
shall  have  nothing  to  do  in  the  same  line  of  work  that  we  have. 
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Introduction. — I  am  asked  to  discuss,  in  this  symposium,  "The  State  Health 
Department  and  the  Tuberculosis  Problem,"  and  in  presenting  this  subject 
permit  me  to  say  that  I  am  fully  cognizant  of  the  fact  that  there  may  be,  quite 
logically,  a  decided  difference  of  opinion  among  public  health  workers  as  to  the 
way  in  which  the  State  may,  most  effectively,  attack  the  tuberculosis  problem 
and  best  give  material  aid  to  the  working  out  of  a  satisfactory  and  rapid  solu- 
tion of  it.  It  should  be  recognized  also  that  certain  phases  of  the  problem  may 
somewhat  differ  in  the  various  sections  of  the  country,  depending  upon  the 
character  of  the  population,  environmental  conditions,  etc.  I  wish  to  say  at 
the  outset  that  I  regard  the  problem  which  presents  itself  as  one  of  distinctly 
medico-social  character.  I  believe  that  a  large  part  of  the  work  of  prevention 
and  the  application  of  many  of  the  hygienic  phases  of  the  treatment  may  be 
considered  as  primarily  social  questions  to  which  the  physician,  the  social 
worker,  and  the  thinking  layman  must  give  most  careful  consideration  and 
judgment.  In  other  words,  it  should  be  plainly  understood  by  physicians  and 
laymen  that  the  problem  does  not  depend  alone  on  the  medical  man  or  woman 
for  its  solution,  realizing,  of  course,  that  the  medical  practitioner  is  of  indis- 
pensable importance  in  carrying  out  certain  important  parts  of  the  thera- 
peutic campaign.  However,  in  my  judgment,  the  work  of  the  social  worker 
is  the  basic  factor,  so  to  speak,  of  the  situation.  The  ultimate  solution  rests 
primarily  on  just  one  thing,  and  that  is  the  education  of  our  citizenship  as  to 
right  and  proper  methods  of  living.  The  social  worker,  or  the  physician,  or 
nurse  with  training  along  social  lines,  is  best  qualified  to  carry  on  this  educa- 
tional work.  It  is  of  importance  that  this  educational  work  be  given  intensive 
consideration  and  that  all  synchronous  or  subsequent  work,  such  as  the  build- 
ing of  hospitals,  the  establishment  of  dispensaries,  and  the  like  be  grounded  on 
a  firm  foundation  of  what  may  be  called  an  educated  citizenship — a  citizenship 
educated  particularly  in  the  foundation  principles  of  hygiene  and  sanitation. 
Public  sentiment  must  be  developed  to  the  point  where  the  right-minded  and 
thinking  citizen  fully  appreciates  the  preventability  of  the  most  of  our  diseases, 
understands  their  modes  of  spread  and  transmission,  and  the  measures  neces- 
sary to  control  them.  In  a  great  many  sections  of  the  country  the  educational 
work  has  been  made  secondary  to  the  work  of  hospital  building  and  the  like, 
or  attempts  have  been  made  to  educate  the  public  as  to  the  necessity  of  hospital 
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control  of  tuberculosis  cases  after  the  hospital  has  been  built,  with  little  or  no 
work  of  an  educational  nature  before  that  time.  As  a  consequence,  the  hos- 
pital has  not  served  its  useful  purpose  as  an  educational  and  curative  institu- 
tion. The  public  does  not  appreciate  its  true  value,  and  consequently  the 
needed  vigorous  support  is  decidedly  lacking.  Such  a  situation,  it  is  fair  to 
say,  obtained  in  Ohio  for  some  time,  and  consequently  our  progress  has  been 
slower  than  it  would  have  been  if  conditions  had  been  otherwise. 

At  the  present  time  we  are  carrying  on  an  active  public  health  educational 
campaign,  the  details  of  which  will  be  discussed  later,  and  inasmuch  as  there 
has  been  considerable  educational  work,  of  a  more  or  less  desultory  character, 
in  the  past  few  years,  we  believe  that  the  point  has  been  reached  where  it  is 
logical  to  encourage  the  building  of  district  tuberculosis  hospitals  in  communi- 
ties where  the  field  has  been  fairly  well  prepared.  There  are  many  sections  of 
the  State,  however,  which  are  virgin  forests  of  ignorance,  and  we  are  giving 
these  sections  intensive  consideration  from  the  educational  side. 

In  discussing  this  important  topic  I  shall  detail  the  character  of  the  work 
now  carried  on  by  the  Ohio  State  Board  of  Health,  and  in  so  doing  I  shall  aim 
to  show  that  our  plan  is  quite  logical  and  thoroughly  workable  for  a  State 
where  only  a  limited  amount  of  funds  are  available  for  State  tuberculosis 
work.  It  must  be  understood,  therefore,  that  our  attitude  toward  the  tubercu- 
losis problem  is  definitely  shown  by  the  organization  which  has  been  established, 
and  the  work  which  we  are  attempting  to  carry  out  in  Ohio  embodies  our  idea 
of  "The  State  Health  Department  and  the  Tuberculosis  Problem."  A  brief 
review  of  the  development  of  the  work  in  Ohio  is  essential  to  a  proper  under- 
standing of  our  position. 


THE  BEGINNING  OF  MOVEMENTS  OF  SOCL\L  WELFARE 

It  is  recognized,  I  believe,  that  practically  all  movements  for  social  better- 
ment and  reform  have  had  their  inception  in  small  groups  of  indi\'iduals  who 
were  charged,  so  to  speak,  with  enthusiasm,  zeal,  and  very  decided  conviction 
as  to  the  needs  of  the  body  social  along  certain  definite  lines.  In  most  instances 
the  programs  which  these  voluntary  organizations  have  set  forth  have  been 
constructive  in  character,  although  in  certain  instances  it  must  be  candidly 
admitted  that  the  efforts  put  forth  have  not  been  altogether  well  directed,  with 
carefully  thought-out  plans  for  accomplishing  a  desired  result.  Enthusiasm 
for  the  result  has  not  in  every  instance  carried  and  guided  the  voluntary  worker 
along  the  lines  of  shortest  distance  and  of  most  careful  resource  conservation. 
Nevertheless,  we  quite  willingly  admit  that,  no  matter  what  the  exact  lines  of 
activity  of  the  voluntary  philanthropic  society,  great  good  is  bound  to  be  ac- 
complished. The  generally  apathetic  public  will  eventually  be  aroused  to  the 
necessity  of  giving  this  subject  the  much-needed  consideration,  and  finally, 
and  in  due  time,  a  calm  judgment  as  to  the  proper  methods  of  handling  the 
problem  will  be  reached. 

The  campaign  for  the  control  and  the  suppression  of  tuberculosis,  as  we  all 
know,  began  many  years  ago.  The  question  was  first  taken  up  for  considera- 
tion by  various,  especially  formed,  local  organizations  of  a  voluntary  charac- 
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ter,  and  by  a  few  groups  of  philanthropically  inclined  medical  men.  In  certain 
instances  the  campaigns  of  these  organizations  have  been  well  directed  and 
results  of  a  rather  far-reaching  character  have  been  obtained,  while  in  the  case 
of  others  much  valuable  time  has  been  lost,  and  consequently  many  prevent- 
able deaths  from  this  disease  have  occurred. 


THE  ORGANIZATION  OF  THE  TUBERCULOSIS  CAMPAIGN  IN  OHIO 

The  active  campaign  against  tuberculosis  in  Ohio  began  in  the  fall  of  1901 
with  the  organization  of  the  Ohio  Society  for  the  Prevention  of  Tuberculosis, 
the  State  Board  of  Health  having  earlier  in  the  year  favorably  considered  the 
formation  of  an  outside  organization  which  would  be  capable  of  carrying  on  a 
State-wide  campaign  against  this  disease.  At  this  time  it  seemed  to  the  State 
Board  of  Health  that  much  better  results  could  be  obtained  in  any  particular 
propaganda  which  the  board  might  wish  to  carry  on  if  that  body  was  supported 
by  an  active  outside  agency.  It  should  be  stated  that  prominent  among  the 
guiding  spirits  of  the  Ohio  Society  for  the  Prevention  of  Tuberculosis,  at  the 
time  of  its  organization,  was  my  distinguished  predecessor.  Dr.  C.  0.  Probst, 
an  active  member  of  this  National  Association.  At  the  time  of  the  organization 
of  this  society  in  Ohio,  which  was  composed  of  some  300  members  and  supported 
entirely  by  voluntary  contributions  and  dues,  there  were  only  a  few  State 
organizations  in  existence,  and  The  National  Association  for  the  Study  and  the 
Prevention  of  Tuberculosis  had  not  yet  been  organized. 

The  Ohio  Society  for  the  Prevention  of  Tuberculosis,  during  the  first  few 
months  of  its  existence,  appointed,  among  several  other  committees,  a  legis- 
lative committee  which  subsequently  adopted  a  joint  legislative  resolution  and 
secured  its  passage  in  April,  1902,  creating  a  State  Tuberculosis  Commission 
to  investigate  the  feasibility  of  establishing  sanatoria  in  the  State  of  Ohio. 
The  sum  of  $500  was  appropriated  for  the  expenses  of  the  commission.  The 
commission  reported  in  1903  and  made  the  recommendation  that  a  State  sana- 
torium be  established  for  the  treatment  of  cases  of  tuberculosis.  It  was  also 
recommended  that  the  institution  be  of  such  size  as  to  give  a  fair  indication  as  to 
the  usefulness  of  sanatorium  treatment. 

In  1904  the  General  Assembly  passed  a  bill  authorizing  the  establishment 
of  an  Ohio  State  Sanatorium  Commission  of  five  members,  and  appropriating 
$35,000  as  partial  funds  for  the  purchase  of  lands  and  the  erection  of  build- 
ings, and  in  addition  the  Commission  was  directed  to  provide  for  a  board 
of  managers.  The  State  sanatorium  was  duly  erected  during  subsequent 
years  and  was  opened  for  the  reception  of  patients  in  1909,  definite  laws  having 
been  enacted  controlling  the  admission  of  patients.  The  sanatorium  cost 
approximately  $725,000  and  has  a  capacity  of  140  patients. 

The  State  Sanatorium  Commission  went  out  of  existence  in  191 1.  From 
1909  to  August  15,  191 1,  the  institution  was  under  the  control  of  a  board  of 
managers.  In  August,  191 1,  all  the  State  institutions  were  placed  under  the 
control  of  a  newly  created  Ohio  Board  of  Administration,  and  the  board  of 
managers  of  the  Ohio  State  Sanatorium  went  out  of  existence. 

As  to  the  wisdom  shown  in  encouraging  the  building  of  this  institution,  its 
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purpose,  as  stated  by  law,  the  methods  of  its  control,  its  usefulness  of  the  State- 
wide campaign  against  the  disease  and  in  the  State  control  of  the  tuberculosis 
problem,  I  shall  later  make  further  comment. 

Of  the  subsequent  activities  of  the  Ohio  Society  for  the  Prevention  of  Tu- 
berculosis after  it  had  initiated  the  movement  for  the  establishment  of  the  State 
sanatorium,  much  which  is  favorable  may  be  said.  The  society  took  an  active 
part  in  the  legislative  campaign  to  secure  the  necessary  funds  from  year  to  year 
to  insure  the  completion  of  the  State  sanatorium.  The  society  aimed  also  to 
carry  on  a  campaign  of  education  throughout  the  State.  A  close  analysis 
shows  that  this  was  not  a  campaign  of  public  education  in  regard  to  the  pre- 
ventability  of  this  disease,  but  a  publicity  campaign  to  help  secure  the  building 
of  the  State  sanatorium.  It  is  also  fair  to  say  that  at  this  time  the  funds  of  this 
organization  were  quite  limited,  inasmuch  as  it  was  supported  only,  as  previ- 
ously stated,  by  voluntary  contributions  and  the  dues  of  members. 

However,  in  19 10,  a  new  source  of  revenue  was  secured  from  the  sale  of  the 
Red  Cross  Christmas  seals.  The  Cleveland  Branch  of  the  American  Red  Cross 
conducted  the  sale  of  seals  in  all  parts  of  the  State  not  preoccupied  by  previously 
established  seal  agencies.  The  funds  which  were  secured  from  the  sale  of  the 
seals  in  this  territory  were  turned  into  the  treasury  of  the  Ohio  Society  for  the 
Prevention  of  Tuberculosis.  Furthermore,  in  places  where  local  societies  for 
the  prevention  of  tuberculosis  existed,  12.5  per  cent,  of  the  seal  sale  money  was 
turned  over,  in  most  instances,  to  the  State  society.  The  total  amount  derived 
from  these  sales  in  1910  was  approximately  $4300.  This  sum  of  money  being 
available,  the  society,  early  in  191 1,  for  the  purposes  of  directing  the  campaign, 
secured  the  services  of  a  paid  executive  secretary  who  was  a  trained  social 
worker.  The  society  was  reorganized  and  incorporated  for  the  purpose  of  aid- 
ing in  the  prevention  of  the  spread  of  tuberculosis  in  Ohio :  for  the  purpose  of 
distributing  information  on  the  prevention  and  treatment  of  the  disease,  both 
by  printed  literature  and  through  the  medium  of  illustrated  lectures;  for  the 
purpose  of  encouraging  the  establishment  of  hospitals,  sanatoria,  and  dis- 
pensaries; for  the  purpose  of  encouraging  the  formation  of  local  anti-tubercu- 
losis societies,  also  to  install  visiting  nurses  in  various  localities  and  to  co- 
operate with  the  State  Board  of  Health  and  the  local  boards  of  health  in  the 
administration  of  the  general  public  health  laws,  as  well  as  in  the  securing  of 
the  necessary  regulatory  legislation  for  the  adequate  control  of  the  disease. 
It  can  be  readily  appreciated  that  these  lines  of  activity  constitute  a  broad  field 
for  social  service  which  is  worthy  of  every  possible  encouragement  from  all 
true  citizens. 

Since  191 1  the  Ohio  Society  for  the  Prevention  of  Tuberculosis,  under  its 
competent  executive  secretary,  has  been  very  active  in  the  work  above  outlined, 
and  set  forth  at  the  time  of  its  reorganization  and  incorporation.  Many  anti- 
tuberculosis organizations  have  been  formed  as  a  result  of  these  activities,  and 
great  public  interest  in  the  problem  has  been  stimulated.  The  society  is  now 
supported  by  the  sale  of  Red  Cross  Christmas  seals  and  voluntary  contribu- 
tions. An  office  is  maintained,  and  the  society  is  in  active  operation.  One 
traveling  visiting  nurse  is  now  in  the  field,  and  a  trained  newspaper  man  is  in 
charge  of  the  publicity  work.     A  large  amount  of  the  publicity  in  connection 
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with  the  health  exhibit,  which  will  be  subsequently  described,  and  that  in  con- 
nection with  the  "better  health  contests"  carried  on  in  various  towns  of  the 
State,  has  been  done  by  the  Ohio  Society  for  the  Prevention  of  Tuberculosis. 
The  organization  has  proved  to  be  a  most  useful  aid  in  many  ways  to  the  work 
of  the  State  Board  of  Health  in  the  general  campaign  for  the  improvement  of 
the  public  health.  In  the  working  out  of  legislative  programs  by  State  health 
departments,  an  outside,  but  closely  affiliated,  agency  of  this  sort  is  highly 
desirable. 


THE  ORGANIZATION  OF  THE  DIVISION  OF  TUBERCULOSIS  OF 
THE  STATE  BOARD  OF  HEALTH 

The  time  was  reached  in  191 2  when  the  Ohio  Society  for  the  Prevention  of 
Tuberculosis  felt  that  more  progress  could  be  made  in  the  campaign  against 
this  disease  if  the  direction  of  this  campaign  was  placed  in  the  hands  of  an  active 
State  agency,  such  as  the  State  Board  of  Health,  with  the  work  of  this  agency 
supplemented  by  the  active  affiliated  efforts  of  the  voluntary  society.  There 
had  always  been  a  close  co-operation  of  effort  between  the  State  Board  of  Health 
and  the  Ohio  Society  for  the  Prevention  of  Tuberculosis,  but  at  the  same  time 
it  was  realized  by  both  of  these  bodies  that  certain  phases  of  the  subject  could 
be  handled  by  one  organization  better  than  the  other  and  that  the  best  results 
should  come  by  a  concentration  of  all  forces  under  direction  of  the  State  Board 
of  Health  which  was  perhaps  better  able  to  secure  the  necessary  funds  to  prose- 
cute a  vigorous  campaign. 

Several  conferences  were  held  between  the  executive  committee  of  the 
Ohio  Society  for  the  Prevention  of  Tuberculosis  and  representatives  of  the  State 
Board  of  Health.  It  was  finally  decided  that  the  State  Board  of  Health  should 
go  before  the  legislature  with  a  request  for  $25,000  for  each  of  two  years  for  the 
purpose  of  establishing  a  Division  or  Bureau  of  Tuberculosis.  The  Ohio  So- 
ciety for  the  Prevention  of  Tuberculosis  agreed  to  use  every  influence  to  secure 
the  appropriation  acting  from  the  standpoint  of  an  outside  voluntary  agency. 
Two  agencies  thus  concentrated  their  efforts  on  the  creation  of  the  new  Divi- 
sion of  Tuberculosis.  The  campaign  was  carefully  organized  before  the  regular 
session  of  the  legislature  in  191 2,  the  work  being  directed  by  the  secretary  and 
executive  officer  of  the  State  Board  of  Health  and  the  executive  secretary  of  the 
Ohio  Society  for  the  Prevention  of  Tuberculosis.  The  services  of  a  newspaper 
man  were  secured  for  publicity  work  and  an  active  campaign  setting  forth  the 
necessity  of  the  new  bureau  was  carried  on  through  the  medium  of  the  news- 
papers throughout  the  State.  "Boiler  plate"  pages  were  issued,  which  proved 
very  useful.  These  pages  contained  articles  by  men  of  reputation  and  author- 
ity, and  all  pointed  to  the  one  thing,  the  establishment  of  the  new  division  in 
the  State  health  department.  The  Ohio  Society  for  the  Prevention  of  Tubercu- 
losis had  previously  partially  prepared  the  field  by  its  limited  campaign  of 
public  education  extending  over  a  period  of  ten  years,  so  that  there  was  little 
or  no  need  of  public  argument  as  to  the  fact  that  tuberculosis  was  a  preventable 
disease  and  that  its  spread  could  be  controlled. 

It  should  be  stated  also  that  Governor  Cox,  in  his  first  message  to  the 
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General  Assembly,  recommended  the  appropriation  of  funds  for  the  establish- 
ment of  a  Division  of  Tuberculosis,  as  well  as  certain  other  public  health  legis- 
lation. On  the  convening  of  the  General  Assembly  it  was  noted  with  satisfac- 
tion that  the  campaign  had  borne  fruit  and  that  the  legislators  were  practically 
a  unit  in  favor  of  the  appropriation  of  the  funds  to  begin  this  work.  The 
appropriation  bill  was  not  passed  until  in  April,  19 13,  and  consequently  it 
was  not  possible  to  organize  the  new  division  until  May,  19 13.  Plans  for 
organization  had,  however,  been  carefully  thought  out  many  months  before, 
and  these  plans  were  immediately  presented  to  the  State  Board  of  Health  by 
the  secretary  and  executive  ofl&cer,  and  the  organization  was  soon  completed. 

Owing  to  the  occurrence  of  the  disastrous  flood  in  Ohio  in  the  spring  of  19 13, 
necessitating  very  large  legislative  appropriations  for  reHef,  only  $20,000  was 
appropriated  for  the  remaining  nine  months  to  establish  this  work.  The  new 
segregated  budget  bill  for  19 14  provides  about  $22,000  for  the  work  of  this 
division. 

The  dix-ision,  therefore,  has  been  in  existence  just  one  year,  and  in  this  time, 
in  my  opinion,  has  accomplished  rather  far-reaching  results.  Comment  will 
be  made  subsequently  on  legislative  acts  passed  recently  in  Ohio  which  deal 
with  the  tuberculosis  problem. 

By  resolution  the  State  Board  of  Health  also  established  an  advisory  com- 
mittee for  this  work,  composed  of  the  executive  committee  of  the  Ohio  Society 
for  the  Prevention  of  Tuberculosis  for  the  purpose  of  securing  valuable  advice 
and  constructive  suggestions.  During  the  year  the  Division  of  Tuberculosis 
and  the  executive  officer  of  the  State  Board  of  Health  have  had  the  closest 
co-operation  from  the  various  members  of  this  advisory  committee.  The 
Division  of  Tuberculosis,  as  previously  stated,  was  organized  in  May,  1913, 
and  since  that  time  the  field  of  work  has  been  materially  extended  and  the  name 
of  the  di\asion  changed  to  the  Division  of  Public  Health  Education  and  Tu- 
berculosis. 

The  division  of  Public  Health  Education  and  Tuberculosis  is  now  organ- 
ized, with  a  professional  social  worker  as  director  of  the  di\asion.  The  director 
of  the  di\asion  was  formerly  the  executive  secretary  of  the  Ohio  Society  for 
the  Prevention  of  Tuberculosis,  and  still  serves  in  that  capacity,  thus  intimately 
connecting  the  work  of  the  State  health  agency  with  that  of  the  voluntary 
organization.    This  plan,  in  my  opinion,  is  decidedly  advantageous. 

The  director  has  general  charge  of  all  the  work  of  the  di\asion  and  is  in 
charge  of  the  publication  of  all  pamphlets,  circulars,  etc.,  for  public  health 
educational  work. 


STATE  SUPERVISION  OF  VISITING  NURSES 
A  State  supervising  nurse  who  has  general  supervision  over  the  tuberculosis 
nursing  and  the  visiting  nursing  work  in  various  parts  of  the  State  is  an  im- 
portant adjunct  to  the  div-ision's  work.  The  State  supervising  nurse  is  a 
woman  of  considerable  experience  in  visiting  nursing,  and  served  for  some  time 
as  a  traveling  visiting  nurse  for  the  Ohio  Society  for  the  Prevention  of  Tubercu- 
losis.   The  various  visiting  nurses  and  the  public  health  nurses  that  are  engaged 
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in  tuberculosis  work  in  the  State  report  regularly  to  the  State  supervising  nurse 
as  to  their  activities.  There  are  at  the  present  time  35  public  health  organiza- 
tions with  visiting  nurses  who  are  making  reports,  and  89  separate  visiting 
nurses  in  larger  and  smaller  communities  who  are  directly  engaged  in  tubercu- 
losis work.  The  supervising  nurse  also  has  been  engaged  in  the  installing  of 
visiting  nurses  in  different  towns  and  rural  sections  of  the  State.  Thirty-one 
cities  and  four  counties  in  Ohio  now  have  visiting  nurses  engaged  in  tubercu- 
losis work. 

As  the  matter  now  stands,  the  demand  for  these  nurses  with  social  training 
greatly  exceeds  the  supply  and  this  has  furnished  one  of  the  most  vexing  prob- 
lems during  the  past  year.  The  public  sentiment  in  the  various  localities  has 
been  worked  up  to  the  necessity  of  securing  the  services  of  a  visiting  nurse,  and 
there  is  great  difficulty  in  supplying  properly  qualified  persons  for  these  posi- 
tions. We  have  held  strictly  to  the  view  that,  in  addition  to  being  a  graduate 
nurse  of  an  accepted  training  school,  a  supplementary  course  of  training  in 
visiting  nursing  and  social  work  of  three  months'  duration  at  least  must  be 
taken  before  the  applicant  will  be  placed.  By  this  plan  the  highest  standard 
of  efficiency  may  be  reached.  I  feel  that  this  fine  of  work  is  one  of  the  most  im- 
portant in  our  general  public  health  work.  Co-operative  relations  have  been 
established  with  the  Bureau  of  Tuberculosis,  Division  of  Health,  Cleveland, 
and  the  Instructive  Visiting  Nursing  Association  of  Columbus,  whereby  gradu- 
ate nurses  may  be  given  the  social  training  necessary  for  our  work.  The  Ohio 
Society  for  the  Prevention  of  Tuberculosis  contributes  $100  to  each  nurse 
accepted  in  the  form  of  a  scholarship. 

The  visiting  nurses,  in  going  into  a  community,  very  properly  make  a  sur- 
vey of  the  situation  as  to  disease  and  sanitary  conditions.  It  is  now  recognized 
by  most  people  in  the  community  that  this  nurse  can  do  little  toward  effecting 
a  cure  of  the  individual  case  until  certain  changes  in  the  sanitary  conditions  of 
one  t)^e  or  another  are  brought  about  in  the  community.  She  can,  however, 
minister  to  the  comfort  of  the  individual  patient.  The  visiting  nurse  is  a  power- 
ful factor  of  education  in  the  families  where  tuberculosis  and  other  diseases 
prevail.  Our  experience  has  been  that  the  visiting  nurses  have  been  able  to 
find  many  cases  of  tuberculosis  and  other  diseases  in  the  smaller  communities 
of  the  State  which  were  not  known  to  the  health  or  other  social  agencies  of 
those  communities.  They  have  been  able  to  gain  access  to  many  homes  which 
have  not  been  reached  in  any  other  way. 


STATE  TRAVELING  VISITING  NURSE 
A  traveling  visiting  nurse  is  also  attached  to  the  Public  Health  Exhibit, 
which  will  be  referred  to  later.  The  traveling  visiting  nurse  visits  all,  or  as 
many  as  possible,  of  the  schools  in  the  towns  where  the  exhibit  is  located, 
giving  lectures  on  hygiene,  visits  workshops  and  factories,  giving  similar  talks, 
makes  a  sanitary  survey  of  the  town,  if  possible,  and  informs  the  women's 
clubs,  and  other  social  and  philanthropic  organizations  of  her  findings  and 
makes  suggestions  as  to  the  improvement  of  conditions  as  they  are  found  to 
exist.    The  traveling  visiting  nurse  also  acts  as  a  demonstrator  at  the  exhibit 
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durinfi  certain  periods,  giving  instructions  in  infant  hygiene  to  mothers,  bed- 
making  for  outdoor  sleeping,  and  the  Uke. 

OHIO  SOCIETY  FOR  THE  PREVENTION  OF  TUBERCULOSIS 
TRAVELING  VISITING  NURSE 

At  the  present  time  there  is  also  one  visiting  nurse  employed  by  the  Ohio 
Society  for  the  Prevention  of  Tuberculosis  who  works  under  the  direction  of  the 
State  supervising  nurse.  This  nurse  goes  from  town  to  town,  spending  one 
month  in  each,  carrj-ing  out  the  line  of  activity  above  referred  to,  with  wonder- 
ful results.  The  plan  has  been  to  invite  about  30  towns  in  the  State  to  enter 
into  a  contest  for  the  sale  of  Red  Cross  seals.  The  12  selling  the  largest  num- 
ber of  seals  per  capita  are  given  the  services  of  the  nurse  for  one  month  without 
expense. 

ORGANIZATION  OF  HEALTH  LEAGUES 

The  organization  of  local  health  leagues  is  an  important  part  of  the  work 
of  this  division.  This  particular  problem  is  in  the  hands  of  a  State  organizer. 
The  \nsiting  nurses  and  public  health  exhibit  usually  form  the  advance  guard, 
so  to  speak,  and  prepare  the  field  for  the  formation  of  a  local  society  where  none 
exists.  The  details  of  organization  are  handled  by  the  State  organizer.  The 
organizer  has  also  been  of  service  in  the  past  year  in  co-operation  with  the  Ohio 
Society  for  the  Prevention  of  Tuberculosis  in  arranging  for  the  Red  Cross  seal 
agencies  in  various  parts  of  the  State.  The  organizer  also  assists  the  director 
in  the  publication  work  and  in  the  special  campaigns  for  the  establishment  of 
district  tuberculosis  hospitals. 

EDUCATIONAL  PAMPHLETS 
During  the  year  a  large  number  of  pamphlets  have  been  issued  on  the  tu- 
berculosis problem  in  addition  to  many  on  other  public  health  questions. 
Those  issued  during  the  year  have  been  entitled: 

1.  "The  Campaign  Against  Tuberculosis  in  Ohio,"  setting  forth  our  prob- 
lem and  the  plans  of  solving  it.  ,•         •  u 

2.  "Public  Control  of  Tuberculosis,"  giving  in  detail  the  laws  dealing  with 
the  control  of  the  disease,  with  special  reference  to  those  providing  for  district 
tuberculosis  hospitals,  county  visiting  nurses,  etc. 

3.  "The  Tuberculosis  Equipment  in  the  State  of  Ohio,"  detailing  the  hos- 
pitals for  the  care  and  treatment  of  tuberculosis,  open-air  schools,  the  anti- 
tuberculosis leagues  and  public  health  visiting  nursing  associations,  etc.  At 
the  present  time  there  are  in  Ohio  41  local  public  health  associations  dealing 
with  tuberculosis  and  other  public  health  problems.  There  are  4  district  hos- 
pitals for  the  care  and  treatment  of  tuberculosis  in  addition  to  the  State  sana- 
torium, 13  open-air  schools  and  i  day  camp,  3  municipal  hospitals,  3  county 
tuberculosis  hospitals,  i  private  hospital,  14  public  dispensaries  and  chnics, 
some  connected  with  the  local  departments  of  health  and  others  carried  on  under 
the  direction  of  the  various  voluntary  organizations. 
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Many  pamphlets  on  other  public  health  problems  have  also  been  issued 
under  the  direction  of  this  division.  In  addition  to  the  above-mentioned  pam- 
phlets, several  others  issued  previously  by  the  State  Board  of  Health  and  the 
Ohio  Society  for  the  Prevention  of  Tuberculosis  are  being  distributed.  Some 
of  the  titles  of  these  are:  "How  You  Can  Help,"  "How  to  Avoid  Consumption," 
"How  to  Prevent  Consumption,"  "Directions  for  Living  and  Sleeping  in  the 
Open  Air,"  "Consumption  Fake  Cures,"  "A  Survey  of  the  Tuberculosis  Situ- 
ation in  Ohio,"  "Tuberculosis — What  You  Should  Know  About  It,"  etc. 

During  the  year  the  division  has  conducted  a  Conference  of  Tuberculosis 
Workers  of  Ohio.  The  conference  was  attended  by  representatives  from  the 
majority  of  voluntary  tuberculosis  organizations  in  Ohio,  from  some  boards  of 
health,  and  also  by  quite  a  number  of  visiting  nurses.  The  program  presented 
by  these  workers  and  the  exchange  of  ideas  was  mutually  beneficial  in  the 
carrying  out  of  a  successful  campaign.  These  conferences  will  be  held  from 
time  to  time  in  order  properly  to  co-ordinate  all  efforts. 


THE  PUBLIC  HEALTH  EXHIBIT 

The  educational  aspects  of  the  problem  have  been  referred  to  in  certain 
particulars.  It  is  well  to  emphasize  that  we  believe  in  directing  the  educational 
propaganda  not  alone  against  the  laymen,  but  against  the  local  public  health 
agencies,  the  physician,  dentist,  and  other  professional  people.  The  main 
corner-stone  of  our  educational  campaign  is  the  public  health  exhibit  which  is 
being  operated  under  the  supervision  of  the  Division  of  Public  Health  Educa- 
tion and  Tuberculosis.  The  exhibit  is  under  the  immediate  charge  of  a  traveling 
superintendent  of  exhibits,  who,  with  the  traveling  visiting  nurse,  above  referred 
to,  are  continually  with  the  exhibit.  The  exhibit  is  composed  of  the  usual  line 
of  charts,  pictures,  aphorisms,  models,  etc.,  together  with  a  complete  motion 
picture  outfit.  It  should  be  stated  that  the  major  portion  of  the  material  in 
this  exhibit  is  original  and  has  been  prepared  from  plans  and  specifications  sub- 
mitted by  various  members  of  our  general  staff.  An  expert  model  builder  and 
photographer  have  aided  us  materially.  The  cost  of  the  exhibit  was  approxi- 
mately $5,000.  The  exhibit  is  not  entirely  devoted  to  tuberculosis,  although 
this  subject  is  given  the  greater  amount  of  the  space.  Subjects,  such  as  the 
other  general  communicable  diseases,  occupational  diseases,  dental  hygiene, 
preventable  blindness,  sanitary  engineering,  and  public  health  laboratory  work 
come  in  for  a  certain  amount  of  consideration.  The  total  exhibit  weighs  about 
9000  pounds,  and  a  baggage-car  is  used  for  its  transportation.  Our  plan  is  to 
conduct  the  exhibit  under  the  auspices  of  some  local  organization,  such  as  the 
board  of  health,  the  health  league,  the  woman's  clubs,  or  the  board  of  trade  or 
commercial  club. 

The  local  organization  supplies  the  quarters  for  the  exhibit  and  the  light 
and  heat,  all  of  which  is  usually  donated.  The  exhibit  remains  in  the  town 
seven  or  eight  days.  During  this  time  the  visiting  nurse  visits  the  schools, 
factories,  etc.,  as  heretofore  described.  Frequently  in  the  afternoon  the  visit- 
ing nurse  gives  talks  to  children  or  parents  on  various  topics  of  interest  in  the 
field  of  hygiene  and  sanitation.     Every  evening  our  plan  has  been  to  give  an 
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illustrated  lecture  with  lantern  slides  and  motion  pictures  on  some  public 
health  topic.  These  lectures  are  given  by  various  members  of  the  staff  of  the 
State  Board  of  Health  and  include  the  following  topics:  "The  Problems  of 
Public  Health  in  Ohio,"  "Tuberculosis  and  Its  Prevention,"  "Common  Facts 
About  Communicable  Diseases,"  "Prevention  of  Blindness,"  "Occupational 
Diseases  and  Industrial  Hygiene,"  "Dental  Hygiene,"  "PubHc  Water  Supply 
Sewage  and  Waste  Disposal,"  "The  Value  and  Uses  of  the  Public  Health 
Laborator>'."  On  the  last  evening  the  topic  is  usually  "What  We  Have  Tried 
to  do  in  {Tompkinsville),"  or  the  like,  and  if  a  local  active  health  league  is  not 
in  existence,  one  is  started,  if  possible.  During  the  exhibit  large  quantities  of 
public  health  literature,  together  with  buttons  and  rulers  attractively  inscribed, 
are  distributed.  The  town  is  billed  by  the  local  organization  in  charge,  with 
handbills  from  house  to  house  and  store  cards  telling  about  the  exhibit  are  dis- 
tributed. The  Ohio  Society  for  the  Prevention  of  Tuberculosis  furnishes  a 
trained  newspaper  man  to  handle  the  newspaper  publicity.  Advance  stories 
are  sent  to  the  leading  newspapers,  also  a  special  story  precedes  and  follows 
each  lecturer.  In  a  great  many  places  we  have  been  able  to  get  the  news- 
papers to  hold  so-called  health  contests  for  "The  Ten  Best  Suggestions  for 
Improving  the  Sanitary  Condition  of  {Tompkinsville),"  and  the  like.  Cash 
prizes  are  being  given  for  the  three  best  lists  of  suggestions  as  determined  by 
a  local  committee.  The  State  Board  of  Health  has  not  been  able  to  furnish 
any  of  this  prize  money,  but  in  most  instances  it  has  been  furnished  by  the  local 
social  organizations,  the  newspapers,  or  the  Ohio  Society  for  the  Prevention  of 
Tuberculosis.  The  total  amount  given  is  usually  $15,  $10,  and  $5  for  first, 
second,  and  third  prizes.  These  contests  have  been  very  helpful  adjuncts 
in  the  campaign. 

The  public  health  exhibit  was  also  shown  at  the  Ohio  State  Fair  last  fall, 
and  will  be  shown  there  again  this  fall.  It  is  estimated  that  over  100,000 
people  visited  this  exhibit  at  the  State  Fair.  Since  the  beginning  of  the  exhibit 
campaign  at  least  41,000  people  have  attended  the  exhibit  and  heard  the  lec- 
tures in  many  towns.  Later  this  summer  a  trip  to  nine  county  fairs  will  be 
made.  The  exhibit  has  also  been  shown  before  several  medical  societies  and 
health  officers  conferences. 

As  you,  who  are  familiar  with  exhibit  work,  will  appreciate,  our  campaign 
is  different  in  a  good  many  respects  from  the  exhibit  campaigns  conducted  by 
some  other  States  which  have  interested  themselves  in  this  line  of  work.  From 
our  observations  of  the  various  systems  in  vogue  we  are  convinced  that  the  plan 
can  be  improved  upon  only  slightly,  taking  into  consideration  the  money 
expended. 

The  results  are  almost  uniformly  satisfactory.  The  development  of  pub- 
lic interest  in  the  local  communities  following  the  exhibit  campaign  is  in 
most  instances  tremendous.  The  local  health  departments  become  more  ac- 
tive, voluntary  health  or  anti-tuberculosis  leagues  are  formed,  tenement  and 
shack  districts  are  cleaned  up,  streets  and  alleys  are  cleaned  of  rubbish,  refuse 
and  garbage  collection  services  are  provided  for,  movements  are  started  for 
improvement  of  the  water  supplies,  the  installation  of  sewerage  systems,  the 
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employment  of  visiting  nurses,  and  the  like.    The  exhibit  campaign  is  in  every 
sense  well  worth  while. 


COMPULSORY  NOTIFICATION 

It  has,  of  course,  long  been  recognized  that  a  knowledge  of  the  existence  of 
a  disease  and  the  location  of  the  individual  case  are  the  first  prerequisites  to  the 
proper  control  and  subsequent  eradication  of  the  disease.  Up  until  August, 
191 2,  tuberculosis  had  not  been  a  reportable  disease  in  Ohio.  There  are  cer- 
tain diseases  which  are  designated  as  reportable  by  statute,  but  in  addition  the 
State  Board  of  Health  is  given  the  authority  by  law  to  add  such  other  diseases 
as,  in  the  opinion  of  the  Board,  are  deemed  advisable.  The  subject  of  requiring 
the  reporting  of  tuberculosis  was  discussed  at  various  times  by  the  State  Board 
of  Health,  but  it  was  not  until  the  Ohio  Society  for  the  Prevention  of  Tubercu- 
losis, by  resolution,  supplemented  by  a  brief,  called  this  matter  to  the  attention 
of  the  State  Board  of  Health,  that  definite  action  was  taken.  Since  August, 
191 2,  as  previously  stated,  every  physician  has  been  required  by  law  to  report 
the  occurrence  of  every  case  of  tuberculosis  to  the  local  health  authorities,  and 
these  agencies  are  required  to  report  the  same,  along  with  the  occurrence  of  the 
other  reportable  diseases,  on  the  first  and  the  sixteenth  of  every  month  to  the 
State  Board  of  Health. 


LABORATORY  EXAMINATIONS— SPUTUM  RECORDS 

The  Division  of  Laboratories  of  the  State  Board  of  Health  has  been  available 
for  many  years  for  the  free  examination  of  sputum  submitted  by  physiciansi 
The  laboratories  have  been  utilized  heretofore  quite  extensively,  but  are  be- 
coming more  useful  in  this  respect  as  the  people  in  general  understand  its  value. 
The  records  of  sputum  examinations  are  an  aid  in  checking  up  the  morbidity 
reports. 

MORBIDITY  REPORTS 

In  certain  sections  of  the  State  reports  are  being  secured  which  are  accurate, 
but  in  many  sections  considerable  difficulty  is  being  experienced.  Public 
sentiment  in  all  parts  of  the  State  has  not  yet  been  educated  up  to  the  point 
of  reporting  all  the  cases  of  pulmonary  and  other  forms  of  tuberculosis.  Here, 
again  we  see  the  force  of,  and  the  necessity  for,  educational  work.  This  work 
has  seemed  so  important  to  us  that  a  statistician  has  been  placed  in  the  Divi- 
sion of  Public  Health  Education  and  Tuberculosis.  The  statistician  is  pro- 
vided with  an  assistant  and  the  necessary  clerks  and  is  in  charge  of  all  the 
morbidity  statistical  work,  although  special  attention  is  being  given  the  propo- 
sition of  securing  the  reports  of  tuberculosis  cases.  As  a  result  of  the  concen- 
trated attention  to  the  matter  of  the  collection  of  morbidity  statistics  complete 
reports,  with  the  possible  exception  of  those  of  tuberculosis,  are  now  being 
secured  from  all  the  health  departments  in  the  cities,  practically  all  in  the  vil- 
lages, and  75  per  cent,  of  those  in  the  townships. 

There  are  approximately  2200  health  districts  in  Ohio,  composed  of  cities, 
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villages  and  townships,  and  the  difficulties  which  we  have  had  in  securing 
reports  indicate  that  there  should  be  formed  detinite  health  districts  not 
limited  by  the  natural  political  confines  in  order  to  secure  the  best  type  of  health 
administration.     Such  a  plan  is  a  part  of  our  constructive  program. 


SANATORIA,  HOSPITALS,  AND  DISPENSARIES 

The  State  Sanatorium. — As  previously  referred  to  in  this  paper,  there  is 
only  one  State  sanatorium  for  tuberculosis  in  Ohio,  and  this  is  located  at  Mt. 
Vernon.  It  has  a  capacity  of  140  beds.  The  statute  creating  the  institution 
plainly  states  that  the  institution  is  for  the  treatment  of  incipient  pulmonary 
cases.    To  use  the  exact  language,  the  statute  is  as  follows : 

"  Such  sanatorium  shall  be  known  and  designated  as  the  Ohio  State  Sana- 
torium for  the  treatment  of  persons  residents  of  this  State  suffering  from  in- 
cipient pulmonary  tuberculosis,  commonly  called  consumption,  and  shall  be 
an  experimental  school  of  instruction  for  the  ultimate  purpose  of  discovering 
and  disseminating  throughout  the  State  the  best  means  for  the  treatment  of 
patients  afflicted  with  tuberculosis."     (Section  2054,  General  Code  of  Ohio.) 

It  was  evidently  the  idea  of  those  who  drew  this  law  that  the  sanatorium 
should  be  an  educational  institution,  where  sufferers  from  tuberculosis  could 
go  for  a  few  months  to  receive  instruction  in  personal  hygiene  and  sanitation  to 
return  subsequently  to  their  homes  to  follow  rigidly  the  lessons  which  they  had 
learned.  Furthermore,  the  law  provides  that  each  patient  pay  a  sum  of  five 
dollars  a  week  for  care  and  treatment.  Not  more  than  10  per  cent,  of  the 
capacity  of  the  institution  may  be  used  for  patients  admitted  at  a  figure  less 
than  five  dollars  per  week.  The  per  capita  cost  of  the  institution  is  about 
eleven  dollars  per  week. 

Patients  who  are  applicants  for  admission  must  be  examined  by  a  county 
examining  physician,  who  is  appointed  by  the  superintendent  of  the  sanatorium. 
The  prospective  patient  pays  five  dollars  for  this  examination.  If  the  examiner 
recommends  that  the  patient  be  admitted  and  there  is  a  vacancy,  the  patient 
is  admitted  by  the  superintendent  for  a  period  of  one  month's  probation,  and 
may  or  may  not  be  finally  accepted.  If  the  patient  is  finally  received,  the 
length  of  residence  in  the  sanatorium  is  usually  determined  by  his  or  her  ability 
to  pay  the  five  dollars  a  week.  In  certain  instances  the  finances  of  the  patient 
hold  out  until  a  cure  is  effected.  In  many  cases,  however,  the  superintendent 
is  called  upon  to  discharge  the  patients  in  the  period  of  convalescence.  Many 
return  to  the  same  surroundings  from  which  they  came,  and  many  eventually 
die  of  the  disease,  while  some  few  recover.  It  is  fair  to  say  that,  undoubtedly, 
the  educational  benefit  of  residence  in  the  institution  is  of  value  in  many  cases, 
but  I  seriously  question  whether  the  good  results  are  not  overbalanced  by  the 
laws  which  govern  the  operation  of  the  institution. 

I  wish  to  state  that,  in  my  opinion,  the  Ohio  State  Sanatorium  is  not  now  a 
factor  of  any  consequence  in  the  campaign  against  the  disease  in  Ohio.  I  have 
no  particular  criticism  of  the  internal  management  of  this  sanatorium.  It  is 
an  elegant  plant,  costing  the  State  of  Ohio  approximately  $725,000,  but  with 
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only  a  capacity  of  140  patients.  The  average  daily  attendance  in  1913  was 
108.  There  are  fully  35,000  cases  of  this  disease  in  Ohio,  with  approximately 
7000  deaths  annually,  and  yet  this  institution  is  not  filled  to  its  capacity.  If 
the  institution  were  full  all  the  time,  it  would  still  be  a  small  factor  in  the  fight. 
The  Board  of  State  Charities  should  determine  whether  the  patient  should  pay 
any  fee  and,  if  any  is  paid,  it  should  be  the  same  as  in  the  other  State  institu- 
tions, and  be  collected  in  the  same  way. 

The  State  must  enlarge  the  institution  materially,  say  to  a  capacity  of  400 
to  500,  by  the  building  of  additional  shacks.  The  weekly  fee  must  be  elimi- 
nated so  as  to  make  need  for  treatment  rather  than  ability  to  pay  the  important 
factor.  Furthermore,  any  licensed  physician  should  be  permitted  to  make  the 
preliminary  examination  in  order  to  prevent  unscrupulous  specializing  practi- 
tioners, who  wish  to  treat  tuberculosis  cases,  from  keeping  patients  at  home  who 
otherwise  might  go  to  the  sanatorium.  The  admission  and  discharge  of  pa- 
tients, as  well  as  the  medical  management,  must  be  placed  under  the  direction 
of  the  State  health  department.  The  institution  has  not  now  the  support  or 
confidence  of  the  medical  profession  and  the  laity.  I  see  no  valid  reason  why  the 
economic  management  of  this  institution  should  not  be  left  in  the  hands  of  a 
central  board  with  a  fully  organized  purchasing  department,  such  as  the  Ohio 
Board  of  Administration.  As  previously  stated,  the  Ohio  Board  of  Adminis- 
tration controls  18  institutions,  and  consequently  a  marked  saving  in  money 
for  supplies  and  equipment  for  all  State  institutions  may  be  effected  by 
making  purchases  in  large  quantities. 

As  to  the  question  whether  the  State  as  such  should  interest  itself  in  build- 
ing State  sanatoria  for  the  tuberculosis,  there  is  some  difference  of  opinion. 
It  is  plain  that,  in  any  event,  sanatoria  building  should  logically  follow  a  care- 
fully planned  educational  campaign,  and  not  the  educational  work  follow  the 
sanatoria  building.  Ten  years  ago  it  was  thought  that  the  building  of  large 
sanatoria  would  solve  the  question  in  the  main,  but  we  now  realize  that  this 
tenent  was  not  altogether  correct.  My  own  view,  and  the  plan  we  are  attempt- 
ing to  carry  out  in  Ohio,  is  the  establishment  of  district  hospitals  of  limited 
capacity  in  various  parts  of  the  State  which  have  been  properly  and  duly 
"plowed  up,"  so  to  speak,  by  educational  work. 

District  Tuberculosis  Hospitals. — The  law  in  Ohio  now  provides  that  any 
number  of  counties,  not  to  exceed  10,  may  join  together  for  the  purpose  of 
erecting  a  district  tuberculosis  hospital,  provided  there  is  no  municipal  hospital 
for  the  treatment  of  cases  of  tuberculosis  located  in  the  district.  The  county 
commissioners  of  the  several  counties  form  the  joint  board.  The  law  provides 
that  other  counties  may  also  join  the  district  for  the  purpose  of  enlarging  the 
hospital.  Further  provision  is  made  for  the  county  commissioners  of  any  county 
entering  into  a  contract  with  the  trustees  of  a  district  hospital  for  the  care 
and  treatment  of  cases  who  are  residents  of  that  county.  The  trustees  who  are 
the  governing  body  of  these  hospitals  are  appointed  by  the  joint  board  of  county 
commissioners.  The  rules  and  regulations  for  the  operation  of  these  hospitals 
are  prescribed  by  the  State  Board  of  Health,  and  this  body  has  general  super- 
vision of  these  hospitals.  Three  of  these  district  hospitals  are  now  in  operation 
in  Ohio,  located  near  Lima  (32  beds),  Springfield  (50  beds),  and  Dayton  (27 
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beds).  A  fourth  hospital  will  soon  be  in  operation  at  Springfield  Lake  (80 
beds).  The  Division  of  Public  Health  Education  and  Tuberculosis  has  been 
active  during  the  last  year  in  stimulating  the  formation  of  new  districts. 
Many  meetings  have  been  held  with  county  commissioners,  and  within  a  short 
time  several  new  districts  will  be  organized. 

County  Visiting  Nurses. — Another  wise  provision  in  the  law  which  we  have 
been  able  to  work  out  in  the  last  year  is  that  giving  the  medical  superintendents 
of  county  or  district  tuberculosis  hospitals  the  authority  to  appoint,  subject 
to  the  approval  of  the  State  Board  of  Health,  one  or  more  instructing  or 
visiting  nurses  for  the  purpose  of  hunting  out  the  cases  of  tuberculosis  in  the 
district,  instructing  them  in  proper  hygienic  measures,  and  securing  their  ad- 
mission to  the  district  hospitals,  when  necessary.  These  nurses  operate  under 
the  supervision  of  the  medical  superintendent  and  the  State  supervising  nurse 
of  the  State  Board  of  Health.  Their  appointments  must  be  approved  by  the 
State  Board  of  Health.  Further  provision  is  also  made  for  the  county  com- 
missioners, in  counties  not  having  a  county  tuberculosis  hospital  or  not  mem- 
bers of  a  district,  to  appoint  one  or  more  instructing  or  visiting  nurses  to 
carry  on  the  work.  These  nurses  also  operate  under  the  direction  and 
supervision  of  the  State  supervising  nurse  of  the  State  Board  of  Health,  and 
their  appointments  must  be  approved  by  this  Board.  The  compensation  of 
the  nurses  comes  either  from  the  funds  for  the  tuberculosis  hospital  or  from  the 
poor  fund  of  the  county.  There  are  at  the  present  time  four  of  these  county 
nurses  working  in  Ohio.  The  service  rendered  is  invaluable  in  the  public 
health  campaign. 

County  Hospitals. — In  1908  a  law  providing  for  the  erection  of  county 
tuberculosis  hospitals  was  enacted.  Three  county  hospitals,  one  in  Lucas 
(90  beds),  one  in  Butler  County  (30  beds),  and  one  in  Franklin  (120  beds), 
have  been  erected  under  the  provision  of  this  law.  These  institutions  have  been 
erected  on  county  infirmary  grounds  which  is  sufficient  guarantee  that  their 
usefulness  in  caring  for  all  types  of  cases  of  different  social  standards  will  be 
limited.  The  Butler  County  Hospital  has  been  in  operation  one  year.  The 
Franklin  County  and  Lucas  County  institutions  have  just  been  put  in  operation 
after  considerable  delay.  These  institutions,  although  modern  in  every  respect, 
will  be  operated  as  a  part  of  the  infirmary  proper. 

County  Hospital  Law  Repealed. — In  order  to  provide  against  just  this 
situation  there  was  secured,  with  the  aid  of  the  Ohio  Society  for  the  Pre- 
vention of  Tuberculosis,  the  repeal  of  the  county  hospital  law  and  the  enact- 
ment of  the  district  hospital  law  as  above  referred  to,  which  we  feel  will  be  more 
satisfactory. 

No  Tuberculosis  in  County  Infirmaries. — In  addition  we  also  secured  the 
enactment  of  a  law  making  it  unlawful,  after  January  i,  1914,  to  keep  any 
person  suffering  from  tuberculosis  in  a  county  infirmary  and  giving  the  State 
Board  of  Health  the  power  to  remove  any  tuberculous  inmate  from  a  county 
infirmary  to  a  municipal  county  or  district  hospital  for  tuberculosis. 

Power  of  Removal. — The  State  Board  of  Health  is  given  the  power  to  remove 
any  person  suffering  from  pulmonary  tuberculosis  to  a  municipal,  county,  or 
district  hospital  for  tuberculosis  in  case  such  individual  is  a  menace  to  the 
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public  and  cannot  be  cared  for  properly  at  home.  The  tuberculous  individual 
is,  however,  given  the  power  to  remove  from  the  State  if  he  or  she  so  elects. 

Municipal  Hospitals  and  Dispensaries. — There  are  only  three  municipal 
hospitals  in  Ohio,  and  probably  no  additional  ones  will  be  established.  Two 
of  these  hospitals  are  located  at  Cleveland  and  one  at  Cincinnati.  The  Branch 
Hospital  for  Consumption  at  Cincinnati  has  a  capacity  of  300  beds  and  the 
new  city  hospital  for  tuberculosis,  when  completed,  will  have,  I  am  informed, 
a  capacity  of  300  beds,  and  the  Tuberculosis  Sanatorium  of  the  Cleveland  City 
Hospital  has  a  capacity  of  100  beds  and  the  new  Cleveland  Municipal  Sana- 
torium at  Warrensville  a  capacity  of  1 10  beds. 

The  State  health  department  have  been  given  no  direct  control  over  these 
institutions,  although  advisory  relations  obtain.  Very  unwisely  the  municipal 
home  rule  amendment  of  the  constitution  in  Ohio  has  been  applied  in  some 
few  health  matters  of  this  sort. 

The  population  of  the  counties  (21)  served  by  the  present  hospitals  is 
2,536,200  and  the  population  of  the  whole  State  (88  counties)  is  4,767,120. 

Fourteen  tuberculosis  dispensaries  are  now  in  operation  in  the  State.  Some 
of  these  dispensaries  are  operated  under  the  control  of  the  local  health  depart- 
ments, as  in  Cleveland,  others  under  the  control  of  the  various  anti-tuberculosis 
organizations  in  the  large  cities.  There  are  no  dispensaries  under  the  direct 
control  of  the  State.     These  dispensaries  in  operation  are  doing  excellent  work. 

Open-air  Schools  and  Open-air  Camps. — The  law  giving  boards  of  education 
in  cities  the  power  to  establish  open-air  schools  in  Ohio  was  passed  in  19 10. 
Previous  to  1908  there  were  no  open-air  schools  in  America.  Now  there  are 
over  200.  There  are,  as  previously  stated,  13  open-air  schools  in  Ohio:  8  in 
Cleveland,  2  in  Cincinnati,  i  in  Columbus,  and  2  in  Toledo.  In  Cincinnati 
also  5  school-buildings  are  equipped  with  low-temperature  rooms.  In  Cleve- 
land also  a  Preventorium  under  the  Anti-tuberculosis  League,  with  a  capacity 
of  75  children,  is  doing  good  service.  There  is  only  one  open-air  camp  in  the 
State  at  present,  the  Day  Camp  of  the  Cincinnati  Anti-tuberculosis  League, 
with  a  capacity  of  80.  The  Children's  Fresh-air  Camp  in  Cleveland,  with  a 
capacity  of  30  children,  and  the  Thalian  Fresh-air  Camp  in  Toledo,  with  a 
capacity  of  30  patients  have  been  abandoned  recently  with  the  opening  of  the 
tuberculosis  hospitals. 

Campaign  for  District  Hospitals. — At  the  present  time  the  Division  of  Pub- 
lic Health  Education  and  Tuberculosis  is  pushing  the  district  hospital  proposi- 
tion. We  believe  that  with  several  more  of  these  district  hospitals  located  in 
the  different  parts  of  the  State,  we  shall  be  able  to  provide,  within  a  short 
period  of  time,  the  necessary  hospital  treatment  for  all  cases  of  tuberculosis,  in- 
digent, or  of  such  means  that  they  cannot  be  provided  for  elsewhere  in  pri- 
vate sanatoria.  The  plan  seems  in  every  sense  practical.  Over  one-half  of  the 
population  of  the  State  is  now  being  served  by  these  hospitals.  Of  special 
importance  is  the  elevation  and  extension  of  the  medical  and  nursing  forces. 
These  services  may  be  made  of  much  higher  order  in  connection  with  the  dis- 
trict hospital  as  against  the  type  of  service  obtained  in  the  county  hospital  in 
the  localities  where  the  population  is  not  large. 

The  Care  of  Tuberculous  Inmates  of  State  Institutions. — Provision  for  tu- 
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berculous  inmates  is  made  in  several  of  the  charitable  and  penal  State  institu- 
tions in  Ohio,  such  as  the  insane  and  feeble-minded  hospitals,  the  industrial 
schools,  the  penitentiary  and  reformatory.  The  Division  of  Public  Health 
Education  and  Tuberculosis  is  working  to  secure  proper  care  and  treatment  for 
these  unfortunate  dependents.  However,  at  present  it  cannot  be  said  that  the 
care  of  the  State's  tuberculous  dependents  is  altogether  satisfactory.  It  is 
hoped  that  conditions  will  be  improved  shortly. 


INDUSTRIAL  TUBERCULOSIS 

At  the  present  time  another  division  of  the  State  Department  of  Health, 
the  Division  of  Occupational  Diseases,  is  making  a  careful  survey  of  the  in- 
dustries of  the  State  to  determine  the  deleterious  factors  which  operate  in  con- 
nection with  the  following  of  the  various  trades  and  occupations.  It  is  well 
known  that  at  least  70  per  cent,  of  the  cases  of  tuberculosis  in  adults  is  acquired 
by  persons  following  so-called  industrial  lines  of  work.  Furthermore,  the  per- 
centage is  known  to  be  much  higher  among  those  working  in  certain  trades  than 
in  others,  as,  for  example,  the  dusty  industries,  such  as  stone-cutters,  sand 
blasters,  metal  polishers,  wood  planers,  et  al. 

Tuberculosis  is  an  indirect  occupational  disease  which  terminates  the  exist- 
ence of  the  majority  of  those  who  follow  the  various  industries.  The  Division 
of  Occupational  Diseases  is  giving  the  tuberculosis  problem  careful  considera- 
tion. Where  insanitary  conditions  are  found  to  exist  in  the  industries  investi- 
gated, recommendations  are  made  for  their  correction  with  good  result. 
When  the  survey  is  completed,  a  report  will  be  made  to  the  General  Assembly 
and  definite  corrective  legislation  will  be  suggested  to  extend  the  work  possible 
under  the  existing  statutes.  It  is  fair  to  say  also  that  the  Industrial  Com- 
mission of  Ohio  is  paying  considerable  attention  to  the  problems  of  working 
peoples'  welfare.  Some  of  the  statutes  now  in  existence  direct  co-operative 
work  between  this  commission  and  the  State  Board  of  Health.  The  Division 
of  Occupational  Diseases  has  also  issued  a  large  number  of  pamphlets  on  the 
subject,  one  of  them  dealing  with  "Consumption  and  Preventable  Deaths  in 
American  Occupations." 

OUR  CONSTRUCTIVE  PROGRAM  FOR  FUTURE  WORK 
Increased  attention  will,  of  course,  be  given  the  educational  work,  but  there 
are  certain  phases  of  the  problem  which  will  be  given  intensive  consideration. 

We  propose  to  carry  on  an  active  campaign  among  the  local  health  agencies 
and  the  physicians  to  secure  the  compulsory  reporting  of  all  cases  of  tubercu- 
losis in  the  State  and  all  new  cases  as  soon  as  the  diagnosis  is  established.  The 
education  of  the  physicians  and  the  laymen  is  of  great  importance  in  working 
out  this  phase  of  the  problem.  The  work  is  now  well  under  way.  Physicians 
having  patients  under  treatment  in  private  practice  will  be  corresponded  with 
from  time  to  time  as  to  the  progress  of  their  cases. 

With  a  knowledge  of  the  location  of  cases  at  hand,  an  attempt  will  be  made  to 
see  that  each  case  has  the  necessary  medical  attention  and  receives  the  necessary 
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instruction  in  hygiene.  When  such  is  necessary,  sanitary  cuspidors  will  be 
provided  for  free  distribution.  Free  examination  of  sputum  will  be  made,  as 
now,  by  the  laboratories  of  the  State  Board  of  Health,  and  free  disinfection  of 
the  premises  vacated  by  tuberculous  persons  will  be  provided.  Hospital 
treatment  will  also  be  provided  when  such  is  desirable.  We  hope  to  work  out 
this  proposition  in  co-operation  with  local  boards  of  health  and  in  connection 
with  county  and  district  hospital  organizations,  local  health  leagues,  etc.  It 
is  our  intention  to  continue  the  work  of  establishing  district  tuberculosis  hos- 
pitals until  all  counties  in  the  State  are  in  these  districts.  Twenty-one  out  of 
88  counties  are  now  in  districts.  We  hope  to  secure  in  the  State  hospitals  pro- 
vision for  all  needy  cases. 

We  will  go  before  the  legislature  the  coming  session,  to  secure  the  repeal  of 
the  patient  fee  system  for  the  State  sanatorium,  and  try  to  secure  the  placing 
of  this  financial  matter  under  the  direction  of  the  Board  of  State  Charities,  also 
to  secure  funds  for  the  enlargement  of  the  institution  to  a  capacity  of  300  to  400 
beds,  to  change  the  system  of  making  the  preliminary  admission  examinations, 
and  to  place  the  supervision  of  admissions  and  discharges,  together  with  the 
medical  control,  in  the  hands  of  the  State  Board  of  Health. 

It  seems  desirable  also  to  establish  a  Bureau  of  Hospital  Admissions  and 
Discharges  in  the  Division  of  Public  Health  Education  and  Tuberculosis.  This 
bureau  will  have  the  work  of  investigating  the  history  and  environment  of  each 
case  before  admission  to  the  hospital,  and  also  will  be  charged  with  the  investi- 
gation of  the  environment  into  which  the  about-to-be  discharged  patient  pro- 
poses to  go  on  leaving  the  hospital.  The  bureau  should  have  jurisdiction  over 
the  admissions  to  and  discharges  from  all  State,  county,  district,  and  municipal 
hospitals  for  the  care  and  treatment  of  tuberculosis  to  be  entirely  effective. 
We  have  reason  to  believe  that  many  patients  discharged  from  tuberculosis 
hospitals  as  improved,  or  in  some  cases  as  cured,  return  to  their  old  insanitary 
surroundings  and  subsequently  die  of  this  disease.  The  bureau  would  aim  to 
prevent,  as  far  as  possible,  such  disastrous  occurrences  by  investigations,  by 
educational  work  and  the  invocation  of  such  existing  laws  as  are  necessary  to 
correct  such  insanitary  conditions  as  are  found  to  exist. 

An  active  campaign  will  be  conducted  to  extend  the  public  health  nursing 
work  of  the  State.  This  work  is  progressing  satisfactorily  now,  but  there  is 
a  great  field  for  extension.  Eventually  we  hope  to  have  an  active  public  health 
organization  in  every  city  of  any  considerable  size  in  the  State,  one  visiting 
nurse  at  least  in  every  municipality  of  the  State,  and  a  staff  of  district  or  county 
nurses  in  every  county  in  the  State. 

If  possible,  we  hope  to  establish  soon  a  school  for  public  health  nurses  in 
connection  with  the  sociological  and  medical  departments  of  Ohio  State  Uni- 
versity. There  is  an  ever-increasing  demand  for  social  workers  of  this  type  all 
over  the  county. 

When  the  survey  of  occupational  diseases  is  completed,  definite  recom- 
mendations will  be  made  to  the  legislature  relative  to  the  regulations  of  the 
dangerous  trades  and  occupations,  as  well  as  on  the  subject  of  industrial  hy- 
giene. The  subject  of  factory  and  shop  s  anitation  will  receive  careful  consider- 
ation.   It  is  a  known  fact,  as  previously  stated,  that  70  per  cent,  of  adult  tu- 
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berculosis  is  industrial  in  origin,  which  further  emphasizes  the  necessity  of 
paving  particular  attention  to  these  phases  of  hygiene  and  sanitation.  We 
propose  to  use  every  effort  to  secure  the  enactment  of  the  necessary  laws  for 
the  regulation  of  the  sanitary  conditions  of  all  dangerous  industries. 

I  wish  to  say,  in  conclusion,  that  I  have  herewith  recorded,  in  rather  liniited 
detail,  the  work  which  we  are  doing  in  the  State  Health  Department  in  Ohio 
on  the  tuberculosis  problem  and  our  proposed  partial  program.  As  stated  at 
the  outset,  it  comprises  our  idea  of  the  proper  line  of  work  of  the  State  Health 
Department  in  dealing  with  the  question  of  tuberculosis.  It  is  obvious  that 
the  work  described  could  be  materially  extended  and  the  field  broadened  some- 
what with  an  increase  in  the  funds.  This  would  be  highly  desirable.  However, 
with  more  funds,  I  would  not  be  inclined  to  change  our  general  plan  of  campaign, 
which  has  as  its  basis  constructive  and  intensive  educational  work  on  the  prob- 
lems of  hygiene  and  sanitation  among  the  citizens  of  the  commonwealth. 

DISCUSSION  ON  PAPER  BY  DR.  McCAMPBELL 
Dr.  B.  Franklin  Royer,  Harrisburg,  Pa. :  Dr.  McCampbell's  paper  gives 
a  splendid  historical  review  of  tuberculosis  work  in  his  State,  and  forecasts 
what  his  department  of  the  State  government  of  Ohio  wUl  aim  to  do  in  the 

future.  11         u  i-u 

In  Pennsylvania  the  State  Department  of  Health,  fortunately,  through  the 
wisdom  and  liberality  of  the  Legislature,  has  been  able  to  attack  the  tubercu- 
losis problem  directly  through  its  own  forces,  thus  keeping  the  work  under 
centralized  governmental  control  and  making  possible  an  economical  campaign. 
We  have  been  able  to  build  up  for  the  campaign  against  tuberculosis  an 
organization  within  the  department  of  health  comprehensive  and  far-reaching 
in  character,  including  a  chain  of  dispensaries  extending  throughout  the  Com- 
monwealth, having  a  corps  of  physicians  and  sociological  nurses  connected 
with  each,  a  series  of  sanatoriums,  each  unit  of  the  organization  dove-tailing 
into  the  other  units  in  such  a  way  as  to  secure  efficiency  and  economy,  and  to 
promote  well-balanced,  harmonious,  and  wise  development  of  each  phase  of 

the  work.  .    .  i,    c*.  <. 

For  some  years  prior  to  the  granting  of  the  first  appropriations  to  the  btate 
Department  of  Health  for  tuberculosis  work  in  Pennsylvania  a  commendable 
educational  campaign  had  been  conducted  by  anti-tuberculosis  associations, 
by  charitable  and  philanthropic  societies,  and  for  two  years  this  educational 
campaign  had  been  powerfully  aided  by  the  State  Health  Department.  A  regu- 
lation had  been  promulgated  as  early  as  October,  1905,  making  tuberculosis  a 
reportable  disease.  The  educational  groundwork  to  which  Dr.  McCampbell 
has  referred  had  been  well  laid,  and  the  people  of  Pennsylvania  were  prepared 
for  a  large  expenditure  of  funds  and  for  rapid  development  of  an  aggressive 
campaign  against  tuberculosis  by  the  State  government. 

The  sanatoriums,  the  dispensaries,  the  sociological  nursing  work,  the 
traveling  exhibits,  the  laboratory  work,  etc.,  were  begun  by  the  State  Health 
Department  in  Pennsylvania  in  the  height  of  this  educational  campaign. 
From  the  ver>^  beginning  the  Health  Department  assumed  the  burden,  which 
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the  distinguished  ex-secretary  of  this  Association,  Dr.  Livingston  Farrand,  so 
eloquently  argued  a  few  minutes  ago  should  always  be  assumed  by  health  au- 
thorities. Starting  at  first  with  67  tuberculosis  dispensaries,  one  in  each 
county-seat,  and  taking  over  a  small  tuberculosis  camp  in  the  State  Forestry 
Reservation  at  Mt.  Alto,  to  which  a  tent  colony  was  immediately  added,  we 
were  able  to  begin  work  with  140  sanatorium  beds  within  two  weeks  from  the 
time  the  first  money  of  our  appropriation  became  available,  and  to  start  filling 
this  sanatorium  through  the  dispensaries.  From  the  nucleus  of  67  dispensaries 
and  the  then  small  sanatorium  at  Mt.  Alto,  all  organized  in  the  late  summer  of 
1907,  we  have  grown  rapidly  to  a  chain  of  116  dispensaries,  one  or  more  in  each 
large  center  of  population  in  the  Commonwealth,  with  a  corps  of  195  physicians 
and  119  sociological  nurses;  to  the  two  large  sanatoria  (Mt.  Alto  and  Cresson) 
now  in  operation,  one  of  them — Mt.  Alto — being  the  largest  tuberculosis  sana- 
torium in  the  world  (1067  beds),  and  a  third  large  sanatorium  now  nearing 
completion  near  Hamburg. 

Our  plan  of  work  is  to  reach  and  help  all  tubercular  sick  in  the  common- 
wealth who  are  indigent  by  having  all  patients  who  are  to  be  admitted  to  sana- 
toria first  examined  by  dispensary  physicians,  then  to  have  their  sociological 
status  looked  up  by  a  nurse.  The  sanatorium  beds  are  free  to  those  residents 
of  the  State  who  are  too  poor  to  secure  the  proper  treatment  for  tuberculosis. 

The  dispensaries  are  clearing-houses  for  admission  to  sanatoria,  are  centers 
for  sociological  and  educational  work,  and,  in  addition,  they  are  distributing 
points  through  which  numbers  of  charitable  and  philanthropic  agencies  render 
financial  and  other  assistance,  both  to  the  individual  patients  and  to  the  families 
of  the  patients. 

The  average  stay  of  our  patients  in  our  sanatoria  is  somewhat  in  excess  of 
four  months.  Immediately  on  discharging  the  patients  the  sanatorium  notifies 
the  dispensary  through  which  he  was  admitted.  The  nurse  and  dispensary 
physician  again  take  up  the  supervision  of  that  patient,  often  helping  him  se- 
cure work.  All  patients  who  continue  suitable  persons  for  dispensary  care  are 
kept  under  direct  supervision  of  the  dispensary  and  make  repeated  return 
visits  for  examination  and  advice,  and  the  nurse  continues  her  advisory  and 
supervisory  work  in  the  home,  and  no  matter  how  well  the  patient  remains 
after  returning  from  the  sanatorium,  he  is  never  followed  up  less  frequently 
than  twice  a  year. 

All  patients  discharged  from  dispensaries  or  sanatoria,  even  though  they  go 
on  to  permanent  arrest  or  to  cure,  are  followed  up  twice  each  year,  after  they 
no  longer  seek  advice,  and  their  physical  condition  and  sociological  status  are 
checked  up  against  their  original  records. 

The  strong  features  of  such  a  system  or  organization  are  that  the  over- 
lapping and  duplication  of  work  so  common  where  a  multiplicity  of  agencies 
are  concerned  are  prevented,  and  the  very  thing  which  Dr.  John  Lowman,  our 
distinguished  President,  has  in  his  formal  address  at  the  opening  of  this  meet- 
ing so  earnestly  recommended  is  practised.  The  nurse  not  only  advises  con- 
cerning tuberculosis  problems,  but  concerning  all  other  sanitary  and  public 
health  conditions  as  well.  In  this  way  sociological  nursing  may  be  most 
economically  done.     With  this  machinery,  patients  moving  from  the  jurisdic- 
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tion  of  one  dispensary  to  that  of  another  may  readily  be  followed  up  by  the 
same  department  organization.  Further,  by  the  amalgamation  of  sanatoria 
and  dispensary  systems  and  sociological  nursing  work  into  one  compact  organ- 
ization under  State  control,  opportunity  is  given  for  follow-up  reports  and  for 
follow-up  control  of  discharged  sanatorium  patients,  the  thing  which  Dr. 
John  B.  Hawes  in  his  paper  before  the  section  showed  to  be  so  much  needed. 

Fortunately  for  us  in  Pennsylvania,  for  State  government  purposes  at  least, 
we  are  not  jealous  of  local  boundary  lines,  whether  they  be  county  lines,  town 
lines,  township  lines,  borough  lines,  or  city  lines.  For  educational  purposes 
and  for  charity  purposes,  the  handling  of  the  insane  especially,  we  have  for 
years  disregarded  in  good  part  local  boundary  lines;  the  same  rule  holds  for 
sanitary  engineering  supervision  and  for  the  collection  of  vital  statistics.  So 
in  the  tuberculosis  campaign  we  were  able  to  do  our  work  much  more  economic- 
ally by  placing  it  under  one  organization  that  could  entirely  disregard  local 
government  boundary  lines. 

Our  sanatoria  are  large.  We  believe  in  large  sanatoria  because  of  their 
great  economical  advantages;  because  they  make  it  possible  to  provide  a  staff 
of  specialists,  both  for  the  internal  management  of  the  institution  and  for 
visiting  specialists  for  surgical  work — for  nose,  throat,  and  dental  work;  and 
because  they  make  it  possible,  because  of  their  large  size,  to  secure  diversion 
and  amusement  and  the  entire  care  of  patients  at  a  relatively  low  cost  per  capita. 

This  system  is  economical,  and  it  is  high  time  w^e  take  an  inventory  of  cost 
and  consider  the  economical  side  as  well  as  that  of  efficiency. 

We  believe  in  large  sanatoria  because  we  believe  in  the  "psychology  of  the 
crowd."  We  realize  how  much  easier  it  is  for  the  average  individual  to  keep 
pace  with  the  masses  and  to  do  as  his  fellows  do.  Let  one  drop  by  the  wayside, 
and  if  the  crowd  be  small,  he  is  missed.  With  a  larger  number  these  breaks  in 
the  ranks  are  not  as  discouraging  to  others.  It  is  as  if  you  were  to  order  a 
handful  of  men  to  cross  an  open  place  and  charge  a  fort.  The  few  might  lack 
courage.  Order  out  a  regiment  and  all  go  with  the  same  spirit.  So  in  fighting 
tuberculosis.  The  person  who  is  well  fed,  well  housed,  entertained,  and  who  is 
surrounded  by  numbers  of  others  is  very  much  more  apt  to  keep  up  courage 
and  to  remain  content  and  happy;  and  if  he  be  a  city -bred  person,  is  very 
much  more  apt  to  find  his  stay  less  lonesome.  Further,  such  persons  feeling 
that  the  same  organization  is  supervising  their  care  and  that  of  all  members 
of  their  families  are  very  much  more  apt  to  keep  up  the  fight  to  the  end  in  their 
efforts  to  obtain  a  cure. 

Health  authorities  have  a  tremendous  advantage  by  being  clothed  with 
police  power,  and  although  it  is  not  often  necessary  to  use  this  authority,  at 
times  it  has  decided  advantages,  both  in  entering  the  home  and  for  the  purpose 
of  studying  conditions  therein,  performing  disinfection,  etc.,  and  in  controlling 
the  occasional  troublesome  person  unwilling  to  yield  to  discipline  and  unwilling 
to  co-operate  except  by  show  of  force. 

Our  last  Legislature  made  provision  for  establishing  a  Housing  Bureau 
within  the  State  Department  of  Health.  The  act  is  comprehensive,  and  in- 
cludes all  sections  of  the  commonwealth  except  the  one  first-class  city,  Phila- 
delphia, and  there  a  special  Housing  Bureau  was  provided  by  separate  act. 
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We  hope  in  a  very  short  time  to  begin  the  organization  of  this  Bureau,  and 
through  it  to  correct  and  control  numerous  evils  now  responsible  for  many 
cases  of  tuberculosis.  We  hope,  through  this  Bureau,  to  stop  the  perpetuation 
of  overcrowded  and  insanitary  living  conditions,  now  responsible  for  much 
disease,  and  to  reach  deeper  into  the  real  causes  of  disease. 

Throughout  our  entire  campaign  we  have  aimed  to  keep  close  to  the  people 
and  have  them  appreciate  what  we  were  doing,  and  too  much  credit  cannot  be 
given  the  great  press  of  Pennsylvania  for  the  loyal  support  they  have  given  the 
department  in  this  campaign,  as  well  as  in  all  other  public  health  work. 

Since  the  passage  of  the  special  acts  in  1907  providing  for  the  Department 
of  Health  to  establish  and  maintain  sanatoria  and  dispensaries,  up  to  the 
first  of  May,  19 14,  68,180  persons  suffering  with  pulmonary  tuberculosis,  and 
18,558  persons,  many  of  them  contacts  residing  in  families  with  tuberculous 
individuals  not  showing  demonstrable  lesions  of  this  disease,  have  been  ex- 
amined in  the  dispensaries  of  the  department.  The  nurses  during  this  time 
made  708,103  visits  to  the  homes  of  patients  in  attendance  upon  the  dispen- 
saries, and  more  than  7,250,000  quarts  of  milk  have  been  distributed  free  of  cost 
to  the  families  of  these  poor  sufferers. 

Since  opening  the  sanatorium  at  Mt.  Alto  up  to  the  first  of  May,  1914, 
11,542  patients  have  been  treated  there  for  an  average  duration  of  about 
four  and  a  half  months;  and  in  the  sixteen  months  that  Cresson  Sanatorium 
has  been  open,  i.  e.,  up  to  May  i,  1914,  1169  tuberculous  persons  have  been 
treated  there. 

The  department's  tuberculosis  exhibits  have  been  shown  in  119  cities  and 
towns  in  the  commonwealth,  and,  in  addition,  have  been  shown  at  seven  county 
fairs  on  two  successive  years.  Four  hundred  and  sixty-two  public  lectures 
have  been  given  in  connection  with  the  exhibit;  190  special  lectures  have  been 
given  to  school-children,  personal  instruction  in  this  way  reaching  more  than 
750,000  persons. 

Let  me  direct  your  attention  to  the  map  of  Pennsylvania  and  to  the  illustra- 
tions plotted  thereon.  Those  of  you  who  are  familiar  with  the  State  are  aware 
that  Pennsylvania's  great  centers  of  population  are  in  the  valleys  of  the  three 
river  systems,  a  large  population  being  grouped  about  the  junction  of  the  Alle- 
gheny and  Monongahela  and  along  the  Ohio  below  this  junction;  a  large  center 
of  population  along  the  Susquehanna  in  the  vicinity  of  Harrisburg,  with  addi- 
tional large  centers  up  the  North  Branch  in  the  anthracite  coal  region  about 
Scranton  and  Wilkes-Barre,  and  the  greater  center  of  population  in  the  south- 
eastern section  of  Pennsylvania,  along  the  Delaware  and  branches,  Philadel- 
phia and  the  cities  grouped  along  the  Schuylkill  River. 

The  heavy  line  drawn  across  the  map  shows  the  median  line  of  population 
east  and  west;  the  vertical  line  crossing  it  in  Lebanon  County  shows  where  a 
median  population  line  constructed  north  and  south  would  cross. 

These  population  factors  were  considered  in  determining  the  locations  for 
the  various  sanatoria,  which  you  see  indicated  by  the  keystone. 

Every  large  center  of  population  and  each  county  has  a  tuberculosis  dis- 
pensary— several  counties  have  more  than  one,  Allegheny  having  six,  Phila- 
delphia four,  and  a  fifth  soon  to  be  opened. 
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You  will  note  that  great  aggregations  of  population  are  convenient  to  the 
sanatoria,  and  that  Hamburg  and  Cresson  sanatoria  are  just  far  enough  away 
from  Philadelphia  and  Pittsburgh  that  they  will  remain  convenient  to  great 
centers  of  population  should  these  two  cities  ever  provide  hospital  care  for  all 
their  tubercular  sick.  The  tubercular  sick  in  the  scattered  small  centers  of 
population  in  the  remote  sections  of  the  State  may  economically  be  transported 
to  the  sanatoria. 

We  believe  the  system,  briefly  outlined,  is  best  adapted  to  Pennsylvania's 
needs. 

Dr.  S.  A.  Knopf,  New  York :  I  am  sure  we  have  listened  to  a  very  interest- 
ing program,  and  if  the  suggestions  presented  are  carried  out  in  detail,  there  will 
be  but  very  little  tuberculosis  in  Ohio  and  Pennsylvania  in  the  next  twenty-five 
years,  and  there  will  be  very  little  for  the  doctors  to  do.  I  fear,  however,  that 
it  is  not  as  easy  as  it  looks.  There  are  very  many  problems  which  I  believe 
have  not  been  touched  thoroughly  enough.  One  of  them  is  the  school  problem. 
It  has  been  said  by  the  speaker  that  they  have  14  open-air  schools.  I  should 
like  to  know  how  many  pupils  are  in  these  open-air  schools  and  how  many 
pupils,  in  the  opinion  of  the  speaker,  ought  to  be  in  the  open-air  school.  It  is 
my  firm  conviction  that  unless  we  make  the  open-air  school  the  rule  and  the 
indoor  school  the  exception,  we  will  never  combat  tuberculosis  successfully. 
I  hope  there  are  a  few  school-teachers  here  in  this  audience  who  will  bear  me 
out  when  I  say  that  there  are  very  few  schools  in  the  United  States  with  sufl&- 
cient  ventilation  to  assure  the  children  enough  fresh  air  during  teaching  hours. 
I  admire  the  school-teachers  of  this  country  and  pity  them  at  the  same  time, 
because  the  conditions  under  which  so  many  have  to  work  and  teach  are  very 
often  most  deplorable,  and  certainly  not  conducive  to  health,  but,  on  the  con- 
trary, very  often  conducive  to  the  propagation  of  tuberculosis.  In  the  combat 
of  tuberculosis  we  must  begin  with  our  children  in  kindergarten  and  school. 
I  know  that  in  our  kindergartens  the  hygiene  is  often  as  deplorable  as  in  any 
individual  home  where  the  child  comes  from.  It  is  not  an  infrequent  occurrence 
that  when  a  pupil  comes  to  a  kindergarten  in  the  morning  or  the  afternoon  with 
a  coryza  or  a  little  cough,  but  the  following  morning  the  whole  class  is  in- 
fected.    Kindergartens  and  primary  schools  should  be  open-air  institutions. 

I  have  heard  the  word  police  power  mentioned.  I  should  like  to  have  the 
speaker  define  that  word  to  me.  What  does  he  mean  by  police  power  in  rela- 
tion to  the  tuberculosis  problem?  Have  they  in  Ohio  the  power  to  take  an 
unwilling  individual  to  a  sanatorium  or  to  a  hospital  against  his  will?  If  so, 
this  is  police  power.  How  does  this  police  power  express  itself  in  the  event  of  a 
patient  wilfully  disobeying  the  rules  and  regulations  of  the  institution?  Now 
I  know  a  little  bit  myself  about  police  power;  I  am  officially  a  policeman.  I 
have  the  badge ;  and  in  my  service  at  the  Riverside  Hospital  we  have  occasion- 
ally a  very  incorrigible  and  refractory  patient.  He  says  he  will  expectorate 
on  the  floor  when  he  pleases  and  says,  "If  you  don't  like  it,  let  me  go  out"; 
and  if  our  hospital  was  not  on  an  island,  he  probably  would  go  out;  and  still, 
in  spite  of  having  our  hospital  on  the  island,  now  and  then  they  escape  on  the 
boats.  Hence  it  seems  to  me,  Mr.  Chairman  and  ladies  and  gentlemen,  that 
in  view  of  the  existence  of  a  refractory  class  of  patients,  more  or  less  numerous 
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in  all  communities,  some  sort  of  a  detention  hospital  where  the  kind  of  patients 
who  wilfully  violate  the  rules  and  regulations  can  and  must  be  maintained  and 
treated  as  prisoners,  if  necessary. 

I  want  to  emphasize  what  has  been  said  about  the  bad  housing  conditions 
producing  tuberculosis.  I  can  claim,  from  the  few  years  of  study — they  are 
now  about  twenty-five — which  I  have  given  to  tuberculosis,  that  bad  housing, 
under-feeding,  and  low  wages  are  the  primary  causes  of  the  propagation  of 
tuberculosis.  In  preparing  for  a  little  work  on  the  social  aspect  of  tuberculosis 
I  have  looked  up  carefully  the  statistics  prepared  by  some  German  authorities 
on  these  questions.  They  show  that  in  some  respects  conditions  there  are  even 
worse  than  here.  The  morbidity  and  mortality  of  tuberculosis  increase  cor- 
respondingly to  the  number  of  people  living  in  one  room.  It  was  highest 
when  seven  people  lived  in  one  room;  a  little  less  when  there  were  five;  a  little 
less  when  there  were  three  or  two,  and  finally,  when  there  was  only  one  person 
living  in  a  room,  the  mortality  was  very  low.  This  shows  you  the  terrible  con- 
dition brought  about  by  congestion  and  overcrowding.  And  then  it  was  also 
shown  in  the  same  statistical  table  that  among  the  class  of  people  who  earn 
10,000,  5000,  or  3000  marks,  the  mortality  was  correspondingly  lower  than 
among  those  who  earn  2000  or  1000  marks.  It  is  the  same  in  our  country — we 
are  no  exception.  Hence,  I  wish  to  say  in  conclusion  and  in  all  earnestness 
that  unless  we  improve  the  social  condition  of  the  people,  preach  and  practise 
social  justice,  we  will  never  successfully  combat  tuberculosis  as  a  disease  of  the 
masses. 

Dr.  Edward  C.  Brenner,  New  York:  This  afternoon  we  heard  a  very  in- 
teresting plan  for  the  municipal  and  State  control  of  tuberculosis  by  means  of 
a  close  co-operation  between  the  hospital,  sanatorium,  and  dispensary.  Theo- 
retically this  is  ideal,  but  practically  it  is  highly  inefficient.  The  primary 
requisite  for  the  adequate  control  of  tuberculosis  in  any  community  is  proper 
supervision.  This  necessitates  a  more  or  less  close  and  continuous  contact 
with  the  patient  and  also  his  family.  It  is  in  this  respect  that  the  dispensary 
fails.  But  little  good  accrues  from  a  weekly  five-minute  conference  between 
the  doctor  and  patient,  and  perhaps  a  half-hour  visit  to  the  home  once  a  week 
by  the  visiting  nurse.  Advice  and  admonitions  are  soon  forgotten  between 
times,  and  prophylactic  measures  are  rarely  maintained.  Practically  the  chief 
value  of  the  dispensary  is  in  diagnosticating  the  disease.  In  like  degree  the 
sanatorium  has  its  limitations.  Few  patients  are  willing  or  able  to  leave 
family  and  friends  for  a  sufficient  time  to  effect  a  cure.  Moreover,  for  a  patient 
to  leave  ideal  sanatorium  surroundings  and  suddenly  return  to  the  inimical 
environment  in  which  he  contracted  the  disease  is  unfair  to  both  patient  and 
community.  The  disease  frequently  recurs,  and  the  patient  and  community 
lose  faith  in  the  curability  of  tuberculosis. 

Tuberculosis  is  a  social  evil,  and  to  get  results  we  must  treat  not  alone  the 
patient,  but  also  his  family.  A  unique  method  of  treating  combined  poverty 
and  tuberculosis  was  begun  in  New  York  city  two  years  ago.  The  institution 
is  known  as  the  Home  Hospital.  Here,  under  ideal  hygienic  and  sanitary  con- 
ditions, are  housed  a  certain  number  of  dependent  families.  The  patient  is 
treated  as  if  in  a  sanatorium,  and  is  isolated  as  far  as  possible  from  the  well 
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members  of  his  family.  The  children  receive  ever}^  hygienic  advantage,  and 
the  family  unit  is  preserved.  Before  discharge  the  family  is  rehabilitated 
physically,  socially,  and  economically.  Suitable  occupation  is  found  for  the 
patient,  and  upon  discharge  the  family  moves  into  a  modern  sanitary  apart- 
ment. The  medical  and  economical  practicability  of  this  unique  treatment  of 
combined  poverty  and  tuberculosis  in  the  home  already  seems  assured,  and 
next  year  the  published  results  of  three  years  of  the  experiment  should  prove 
convincing  testimony  that  the  home  treatment  of  tuberculosis  is  the  true  key 
to  the  solution  of  this  great  problem  among  the  poor. 

Dr.  H.  M.  Bracken,  Minneapolis:  Speaking  of  the  relationship  of  the 
boards  of  health  to  this  work,  I  wish  to  bring  out  what  Minnesota  is  doing. 
The  last  legislature  made  an  appropriation  of  half  a  million  dollars  for  country 
sanatoria,  this  amount  being  available  on  condition  that  the  various  counties 
appropriate  a  similar  amount.  This  really  means  a  million  dollars  for  the  care 
of  the  tuberculous.  The  State  Board  of  Health  had  not  brought  any  special 
pressure  to  bear  on  the  care  of  the  tuberculous  until  this  law  was  passed,  because 
it  realized  that  the  problem  of  proper  care  for  the  tuberculous  at  home  was  an 
almost  impossible  task.  After  this  law  was  passed  the  Board  took  the  same 
position  toward  tuberculosis  as  toward  scarlet  fever,  diphtheria,  and  any  other 
communicable  diseases.  We  are  now  looking  for  the  tuberculous;  still  further 
this  is  now  a  reportable  disease.  We  notify  the  local  officials  when  necessary 
that  a  tuberculous  individual  must  be  cared  for  as  required  by  law.  It  is 
immaterial  to  us  how  they  do  this,  so  long  as  they  do  it  right.  In  the  past, 
county  commissioners  have  quite  frequently  avoided  or  evaded  their  responsi- 
bility. The  county  commissioners  have  the  privilege  of  sending  tuberculous 
individuals  to  the  State  sanatorium,  but  in  many  cases  they  refuse  to  do  so, 
but  if  we  insist  on  the  tuberculous  being  properly  cared  for,  and  if  the  tubercu- 
lous happen  to  be  poor,  the  county  must  now  pay  its  half  of  the  expenses. 

George  J.  Nelbach,  New  York :  I  hope  you  will  permit  a  few  words  from 
the  chair  upon  this  topic.  I  was  greatly  interested  in  Dr.  McCampbell's 
paper,  having  not  heard  before  a  first-hand  account  of  the  work  now  under 
way  in  Ohio.  Apparently,  that  State  is  setting  a  high  standard  for  all  of  us 
who  are  engaged  in  State  work.  I  believe,  with  Dr.  McCampbell,  that  one  of 
the  most  important  phases  of  tuberculosis  work  is  the  education  of  the  general 
public,  and  that,  so  far  as  practicable,  that  line  of  work  should  be  prosecuted  by 
the  State  health  authorities.  As  to  provision  for  the  discovery,  care,  and  treat- 
ment of  the  sick,  public  responsibility  in  most  States  of  the  Union  seems  to  be 
divided — divided  between  the  authorities  of  the  State  and  the  public  authorities 
of  the  civil  subdivisions  of  the  commonwealth.  Generally,  the  State  provides 
the  institutions  for  the  care  and  treatment  of  incipient  cases,  and  places  squarely 
upon  the  local  authorities — county,  city,  or  town — the  responsibility  for  the 
hospitalization  of  the  moderately  advanced  and  advanced  cases.  I  agree,  too, 
that  the  State  should  assume  the  responsibility  of  supervising  the  work  of  the 
local  authorities  and  institutions,  inspecting  the  hospitals  and  dispensaries 
from  time  to  time,  the  preventoria,  schools,  and  fresh-air  classes,  and  the  work 
of  the  health  officers,  their  nurses,  and  other  assistants,  and  in  general  holding 
the  local  authorities  up  to  a  high  standard  of  duty. 
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Along  with  the  responsibility  of  educating  the  general  public,  I  think  the 
State  should  also  arouse  and  sustain  a  greater  interest  among  the  members  of 
the  medical  profession  in  the  diagnosis  and  treatment  of  tuberculous  diseases 
in  their  incipiency.  For  the  men  already  in  practice  the  State  should,  among 
other  methods,  arrange  a  series  of  lectures  and  clinics,  should  systematically 
send  out  literature  on  the  subject  to  the  individual  members  of  the  profession, 
and  should  procure  the  publication  of  articles  in  the  medical  journals.  To  in- 
sure a  greater  interest  in  the  subject  on  the  part  of  the  future  practitioners  the 
State,  through  its  Board  of  Medical  Examiners,  might  very  properly  include 
this  subject  more  frequently  in  the  examinations  for  license  to  practise  medicine. 
The  medical  colleges  would  very  soon  have  to  respond  by  incorporating  in 
their  curricula  courses  in  which  more  adequate  attention  is  given  to  early  diag- 
nosis and  treatment. 

A  few  words  regarding  the  relation  of  the  State  association,  the  private, 
unofficial  organization,  to  the  State  Department  of  Health,  would  not  be  out 
of  place.  I  think  that  one  of  the  most  valuable  features  of  the  work  in  Ohio 
is  the  sympathetic  co-operation  obtaining  between  the  State  department  and 
the  State  association.  That  ought  to  be  an  example — a  source  of  inspiration — 
to  those  of  us  from  other  States.  In  New  York  our  State  association,  ever 
since  1907,  has  been  working  with  the  State  Health  Department,  though  not 
so  actively  and  continuously  during  the  last  few  years,  owing  to  the  State 
Department  lacking  adequate  appropriations  for  tuberculosis  prevention. 
Now,  however,  that  Dr.  Biggs  has  accepted  the  State  Health  Commissioner- 
ship  and  has  fairly  adequate  resources  available,  I  anticipate  that  we  will  work 
more  \agorously  and  efifectively  with  the  State  Health  Department  than  ever 
before.  The  very  friendly  spirit  of  co-operation  existing  between  both  agen- 
cies is  evidenced  by  the  fact  that  one  of  my  colleagues  is  dividing  his  time 
between  the  staflf  of  the  State  Department  and  that  of  our  association.  I 
believe  that  we  are  pretty  well  agreed  as  to  the  function  of  the  State  associa- 
tion: that  it  should  supplement  and  sustain  the  work  of  the  State  Department; 
do  the  things  that  the  Department  would  not  find  it  expedient  to  do;  and  help 
the  Department  secure  adequate  appropriations  for  its  work.  Especially 
should  it  be  the  function  of  the  State  association  to  take  up  new  lines  of  work, 
demonstrating  their  practicability,  and  having  done  that,  turn  them  over  to 
the  State  authorities  to  carry  on  thenceforward. 

While  official  responsibility  in  tuberculosis  work  is  becoming  more  and 
more  firmly  established,  it  is  not  yet  on  a  secure  enough  footing  to  get  along 
without  the  assistance  of  the  private  associations.  For  some  time  to  come  the 
unofficial  agencies  will  need  to  continue  going  to  the  front  before  our  legislatures, 
city  councils,  and  municipal  boards  in  drafting  and  securing  the  enactment  of 
laws  and  ordinances,  and  in  urging  adequate  appropriations  for  public  tuber- 
culosis work.  But  I  think  that  we  of  the  private  organizations  will  not  be 
living  up  to  our  highest  ideals  if  we  do  not  always  keep  before  us  the  idea  that 
we  must  hasten  as  fast  as  we  can  the  day  when  we  are  to  go  out  of  business. 
We  must  work  ourselves  out  of  our  jobs,  because  I  am  firmly  convinced — and 
I  believe  most  of  you  share  the  opinion — that  if  we  are  ever  to  control  tuber- 
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culosis  we  must  do  it  by  placing  the  responsibility  squarely  and  directly  upon 
the  public  authorities. 

Dr.  Everett  Morris,  Sulphur,  Ky. :  Kentucky  forms  part  of  the  southern 
boundary  of  Ohio.  The  legislature  in  1912  appropriated  $15,000  for  educa- 
tional purposes  in  Kentucky  along  tuberculosis  lines,  and  I  am  ashamed  to 
mention  the  amount  after  hearing  the  amounts  enumerated  by  gentlemen  from 
different  States  throughout  the  country,  but  I  am  not  ashamed  to  recount 
some  of  the  work  done  by  this  Commission  in  this  short  length  of  time,  as 
compared  with  the  work  done  in  other  States  which  have  so  much  more  money 
at  their  command.  I  heartily  agree  with  the  general  working  scheme  of  the 
first  essayist.  We  have  followed  practically  his  same  outline  of  work,  not 
knowing,  however,  as  far  as  I  am  individually  informed,  of  the  work  done  in 
Ohio.  Instead  of  his  traveling  health  exhibit,  which  he  told  us  was  moved 
from  place  to  place  by  baggage  cars,  we  have  our  exhibit  on  a  passenger  coach 
remodeled,  repainted,  and  equipped  in  every  particular  for  the  work.  Now 
the  advantage  we  have  over  a  moving  exhibit  such  as  they  have  in  the  State 
of  Ohio  is  that  we  can  reach  every  side-track  in  the  State,  and  I  think  with  the 
nine-ton  exhibit  the  Ohio  people  cannot  reach  every  side-track  in  the  State,  or 
any  large  number  of  small  communities.  From  these  side-tracks  we  can  reach 
isolated  parts  of  counties  in  the  State  otherwise  inaccessible.  When  carrying 
on  an  active  educational  campaign  for  the  purpose  of  creating  a  tuberculosis 
district  for  the  building  of  a  tuberculosis  hospital  we  sometimes  move  into  a 
county  our  traveling  health  exhibit,  which  consists  of  an  electric  dynamo 
which  carries  the  electric  current  to  our  moving-picture  machine,  along  with 
other  exhibits  similar  to  those  in  the  car,  and  when  we  are  carrying  on  these 
intense  educational  campaigns,  we  do  not  fail  to  get  within  a  few  miles  of  every 
voter  in  the  county. 

Now  some  people  may  be  wondering  why  I  mention  this  educational  cam- 
paign. We  are  carrying  on  a  campaign  of  education  all  the  time  throughout 
the  entire  year,  through  our  different  agencies,  but  in  the  Fall,  when  we  want 
to  establish  one  of  these  districts  and  want  to  educate  the  people,  particularly 
on  tuberculosis,  so  that  they  can  vote  on  the  proposition  of  establishing  a 
district,  then  we  take  into  this  county  all  our  forces.  The  law  provides  that  a 
fiscal  court,  also  called  a  county  court,  can  declare  a  county  a  tuberculosis 
district,  and  if  it  fail  or  refuse  to  declare  the  district  then  at  the  next  election 
the  people  can  have  an  opportunity  to  vote  whether  or  not  they  want  a  tuber- 
culosis district  declared  in  that  county.  The  law  also  provides  that  several 
counties  lying  contiguously  can  be  declared  a  district.  We  have  never  tried 
to  carry  more  than  one  county  at  a  time,  for  the  simple  reason  that  if  one 
county  fails  to  declare  a  district,  then  the  other  counties  that  might  have 
voted  to  declare  a  tuberculosis  district  drop  out  of  the  district ;  in  other  words, 
all  the  counties  have  to  vote  for  the  district  to  make  the  proposition  legal. 
We  have  never  failed  to  carry  the  proposition  at  the  polls. 

We  have  trained  visiting  nurses  in  the  State,  going  around  teaching  people 
about  tuberculosis  and  organizing  them  into  societies  or  leagues.  We  do  not 
care  what  name  is  chosen,  just  so  tuberculosis  is  made  the  objective  point. 

These  nurses  are  succeeded  later  by  permanent  local  nurses,  and  the  local 
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association  pays  their  expenses.  We  are  co-operating  with  the  State  Board 
of  Health  in  every  particular.  The  Tuberculosis  Commission  is  separate  and 
apart  from  the  State  Board  of  Health.  The  State  Board  of  Health  has  all  it 
can  do  carrying  on  the  general  line  of  educational  work  and  seeing  after  sanitary 
conditions  in  the  State.  We  co-operate  with  Kentucky  Educational  Associa- 
tion, which  has  7000  active  members,  with  the  United  States  Public  Health 
authorities  doing  trachoma  work  in  their  moving  hospitals  in  the  Kentucky 
mountains,  with  the  Rockefeller  Hook-worm  Commission,  with  the  Rural 
Nursing  Department  of  the  Red  Cross  organization. 


THE  MUNICIPAL  HEALTH  DEPARTMENT  AND  THE 
TUBERCULOSIS  PROBLEM 

By  C.  E.  Ford,  M.D. 

Cleveland 


It  is  not  my  purpose  this  afternoon  to  consume  your  time  in  a  categorical 
discussion  of  the  practical  things  that  are  done  through  the  agency  of  mu- 
nicipality's paid  servants  for  the  relief  of  the  tuberculous  individual,  but  rather 
to  draw  your  attention  to  a  few  of  the  things  that  have  made  for  what  we  be- 
lieve has  paved  the  way  for  a  successful  outcome  in  my  home  city,  Cleveland. 
We  are  said  to  be  overorganized.  But  happy  is  that  city  whose  philanthro- 
pists, upon  the  promotion  of  an  activity,  do  not  sit  back  in  smug  complacency 
and  witness  the  result  of  spasmodic  effort  die  of  dry  rot,  but  seek  for  a  problem 
requiring  research  and  apply  the  methods  that  have  made  for  their  individual 
business  success. 

Recently,  while  discussing  with  a  friend  some  important  reorganization 
work  of  the  charitable  and  philanthropic  agencies  in  the  city  of  Cleveland,  and 
while  commenting  upon  the  rapid  and  apparently  efl&cient  changes  that  these 
organizations  are  undergoing,  my  friend  remarked  that  he  did  not  dare  sleep 
the  hours  of  physiological  necessity  fearing  that  if  he  did  he  would  awake  to 
find  that  he  was  a  back  number  and  that  while  he  had  slept  combinations  of 
social  agencies  had  been  effected — new  work  along  a  dozen  lines  had  been 
started,  and  speedy  relief  from  the  devastations  of  disease,  incompetence,  and 
crime  seemed  assured. 

Indeed,  it  would  require  a  photographic  lens  of  undiscovered  accuracy 
and  rapidity  to  give  upon  the  most  sensitive  of  plates  even  a  fleeting  impression 
of  the  new  methods  adopted  and  put  into  action,  and  of  the  old  methods  dis- 
carded in  the  effort  to  protect  the  public  health  and  improve  the  moral  and 
social  condition  of  our  urban  population. 

There  is  no  question  as  to  the  honesty  of  purpose  and  sincerity  of  the 
countless  enthusiasts  thus  engaged.  There  is  no  doubt  as  to  the  value,  up  to 
a  certain  point,  of  the  work  they  are  directing  and  doing,  but  it  occurs  to  one  to 
ask  concerning  the  efficiency  and  results  obtained. 

From  the  very  nature  of  the  work  the  private  anti-tuberculosis  organiza- 
tions must  begin  to  show  results  and  be  in  a  position  to  demonstrate  their 
efficiency,  and,  indeed,  this  is  now  necessary  to  assure  their  continued  existence, 
for  reasons  indicated. 

It  is  ten  years  since  the  national  campaign  against  the  White  Plague  was 
organized, — ten  years  of  experience  and  effort, — and  what  are  the  results? 
What  conclusions  can  be  drawn? 

364 


C.    E.    FORD,    M.D.  365 

Depending  somewhat  upon  the  amount  of  money  available  and  the  broad- 
mindedness  of  those  conducting  the  campaign,  the  program  put  into  operation 
has  been  very  much  the  same  in  each  community  which  has  organized. 

It  has  developed  along  the  following  general  lines: 

(i)  Promoting  education  through  lectures,  exhibits,  and  sale  of  Red  Cross 
seals. 

(2)  Establishment  of  dispensaries  and  employment  of  visiting  nurses. 

(3)  The  work  with  children,  in  the  establishment  of  sanatoria,  preventoria, 
and  open-air  schools. 

(4)  The  establishment  of  day  camps  and  necessary  sanatorium  and  hospital 
accommodations. 

(5)  Promoting  legislation. 

(6)  Promoting  co-operation. 

Such  was  the  general  program  which  the  Anti-tuberculosis  League  of  Cleve- 
land started  upon  in  March,  1905 — nine  years  ago.  It  is  my  privilege  to  serve 
as  a  trustee  of  this  organization,  and  I  desire,  if  possible,  to  show  you  the  various 
steps  taken  in  the  development  of  this  work  under  the  private  agency  and  the 
gradual  extension  and  assumption  of  the  work  by  the  municipality. 

Through  lectures  and  the  distribution  of  literature  many  thousands  of 
people  were  reached  and  taught  concerning  tuberculosis.  Perhaps  the  greatest 
educational  factor  has  been  the  sale  of  Red  Cross  Christmas  seals.  If  such  a 
sale  is  properly  organized,  advertised,  and  conducted,  it  can  be  made  of  in- 
estimable value  to  the  community — at  the  same  time  the  money  return  is 
valuable  in  providing  funds  for  carrying  on  the  work. 

Educational  work  has  two  things  clearly  in  view: 

First:  The  education  of  the  general  public  concerning  the  disease  (tubercu- 
losis)— its  causation,  prevention,  and  cure. 

Second:  The  education  of  the  public  concerning  the  fact  that  there  is  a 
community  problem  in  permitting  tuberculosis,  and  that  the  solution  of  the 
problem  calls  for  private  and  public  support. 

The  first  result  of  the  educational  work  was  the  finding  of  many  cases  of 
tuberculosis  too  poor  to  secure  adequate  medical  attention,  and  the  sudden 
realization  that,  to  be  effective,  the  campaign  of  education  must  be  extended  so 
that  a  personal  supervision  of  each  patient  in  his  home  could  be  provided. 

The  next  step  was  the  establishment  and  organization  of  the  free  clinic  or 
dispensary,  providing  for  examination,  treatment,  and  instruction  by  competent 
medical  men  and  a  corps  of  nurses  for  home  visitation,  to  adapt  the  home  con- 
ditions to  the  needs  of  the  patient  and  to  provide  for  the  protection  of  other 
members  of  the  family. 

At  this  stage  of  the  campaign,  in  the  fall  of  1907,  a  series  of  three  letters, 
issued  by  the  Cleveland  Chamber  of  Commerce,  the  Cleveland  Academy  of 
Medicine,  and  the  Cleveland  Anti-tuberculosis  League,  were  sent  to  all  the 
physicians  of  the  city,  urging  their  co-operation  in  the  campaign.  The  physi- 
cians were  urged,  as  the  first  step  toward  the  community  control  of  tuberculosis, 
to  report  all  cases  to  the  Health  Department,  and  the  Health  Department  at 
this  time  made  tuberculosis  a  reportable  disease. 

The  physicians  eventually  co-operated  with  splendid  zest.     Within  three 
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years'  time  over  4000  cases  were  reported,  and  the  one  lone  dispensary,  with  its 
corps  of  six  volunteer  physicians  and  four  paid  visiting  nurses,  was  taxed 
to  the  utmost.  The  expense  of  operation  gradually  increased  with  the  exten- 
sion of  the  work  over  larger  areas,  until  the  dispensary  alone  was  costing  $8000 
a  year  to  operate. 

The  educational  work  carried  on  by  lectures,  exhibits,  and  the  distribution 
of  literature  was  the  means,  in  the  course  of  time,  of  securing  the  establishment 
of  a  hospital  of  112  beds  for  advanced  cases  and  a  sanatorium  of  90  beds  for 
early  cases.  Later  a  bond  issue  of  $325,000  provided  for  a  sanatorium  of  200 
beds  for  early  cases,  the  old  sanatorium  being  abandoned. 

A  work  for  children  was  early  demonstrated  as  necessary.  The  dispensary 
was  finding  10  per  cent,  of  all  children  coming  from  tuberculous  homes  to  be 
infected  with  the  disease,  and  many  more  were  found  to  be  anemic  and  pre- 
disposed. 

A  small  25-bed  sanatorium  for  children  was  started,  and  an  open-air  school 
— the  teacher  being  furnished  by  the  board  of  education — was  early  provided. 
Medical  inspection  in  the  public  schools  was  urged  and  became  a  fact. 

A  day  camp  was  established  during  1909  and  operated  during  the  summer 
months. 

Milk  was  provided  whenever  necessary  to  patients  in  their  homes. 

This  takes  up  to  the  year  19 10.  This  was  the  situation:  The  League  was 
raising  and  spending  at  the  rate  of  $21,200  a  year.  One  dispensary  was  entirely 
inadequate;  four  nurses  could  not  begin  to  cover  the  city.  Hundreds  of  chil- 
dren, anemic  and  predisposed,  were  uncared  for,  the  available  hospital  beds  not 
being  used  to  good  advantage, — there  was  no  follow-up  system  of  discharged 
cases — in  other  words,  the  problem  was  the  development  of  the  work  to  meet 
the  needs  of  the  entire  community.  The  League  has  ever  kept  in  mind,  as  it 
has  started  various  pieces  of  work,  this  all-important  point:  that,  as  a  private 
charitable  organization,  it  would  investigate,  initiate,  and  demonstrate,  and 
then  seek  to  shift  the  operation,  extension,  and  development  of  all  work  for 
control  of  tuberculosis  to  that  agency  to  which  it  properly  belongs. 

Clearly,  the  Municipal  Health  Department  is  the  one  department  which 
should  head  up  and  develop  the  tuberculosis  work  of  any  community. 

In  the  spring  of  19 10  a  report  clearly  outlining  the  needs  of  the  community 
from  a  tuberculosis  standpoint  and  an  outline  scheme  of  organization  of  a 
Bureau  of  Tuberculosis  under  the  Health  Department  was  presented  to  the 
mayor  and  the  city  council.  The  result  was  an  appropriation  of  $7000  for 
six  months  with  which  to  start  the  work. 

The  immediate  extension  of  the  dispensary  system  and  the  employment  of 
visiting  nurses  were  provided  for,  and  paid  physicians  were  placed  in  charge  of 
the  dispensaries.  Your  chairman  was  made  the  chief  of  the  newly  created 
Bureau  of  Tuberculosis. 

The  file  of  cases  reported  during  the  three  years  previous  was  worked 
through,  and  much  difficulty  was  experienced  in  checking  up  and  locating  all 
cases. 

A  hospital  admission  bureau  was  established,  providing  for  control  of  ad- 
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mission  and  discharge  of  cases  to  any  public  or  private  institution  caring  for 
the  tuberculous. 

Insofar  as  possible  the  same  methods  found  successful  under  the  League 
have  been  adopted  and  developed,  are  utilized  as  a  basis  for  further  improve- 
ment, and  every  attempt  made  to  meet  the  needs  of  the  community  problem. 
The  sum  of  $38,000  a  year  is  now  appropriated  for  the  Bureau  of  Tuberculosis. 
What,  then,  are  the  results  and  what  problems  do  we  see  more  clearly  as  a 
result  of  the  development  of  this  work  under  the  municipality? 

The  first,  most  apparent,  and  far-reaching  result  came  in  the  increase  of 
the  number  of  cases  recorded.  During  the  first  six  months  we  found  only  45 
per  cent,  of  the  deaths  recorded;  during  the  second  six  months  we  found  60  per 
cent.,  and  the  second  year  we  found  84  per  cent.  For  the  year  1913  we  had 
86  per  cent,  of  those  dying  reported  prior  to  death.  The  length  of  time  a  case 
is  reported  before  death  is  important,  as  it  gives  an  idea  of  the  length  of  time 
that  proper  precautions  have  been  taken  in  the  handling  of  the  case,  but  does 
not  in  every  instance  indicate  the  length  of  time  since  the  patient  developed  the 
disease.  Out  of  693  deaths  in  19 13,  42.5  per  cent,  were  reported  three  months 
before  death,  10.8  per  cent,  were  reported  one  year  and  over  before  death. 

The  co-operation  of  the  physicians  was  not  in  every  instance  easy  to  obtain. 
By  a  persistent  effort,  through  literature  and  by  means  of  the  telephone,  86 
per  cent,  co-operation  has  been  obtained,  but  it  is  true  in  too  many  cases  that 
while  the  physician  may  be  careful  to  report  the  case,  he  does  not  take  the  time 
to  well  instruct  his  patient.  The  bureau  has  been  getting  around  this  difficulty 
by  asking  permission  to  send  a  nurse  to  instruct,  and  more  and  more  physicians 
are  relying  upon  the  nurse  to  give  in  detail  the  necessary  instructions  and  pre- 
cautions to  be  taken  to  protect  the  home. 

A  new  health  code,  now  in  the  legislative  mill,  will  give  the  commissioner  of 
health  authority  to  send  a  nurse  to  the  home  of  every  patient  in  order  to  de- 
termine that  the  case  is  not  a  menace  to  the  public  health,  and  if  deemed  neces- 
sary, to  order  the  patient  restrained  in  a  hospital  if  he  or  she  is  careless. 

The  bureau  has  a  record  at  this  time  of  3032  active  cases  in  the  city,  and  of 
278  cases  which  developed  the  disease  in  the  city  and  have  since  gone  out  of 
town. 

During  the  year  there  have  been  reported  1446  new  cases.  For  this  same 
period  2075  cases  were  reported  which  have  been  previously  reported,  making  a 
total  of  3521  reported  cases. 

An  important  phase  of  the  work  under  the  old  board  of  health  was  the 
forcible  removal  of  cases  from  their  homes.  This  was  done  but  rarely,  and  with 
little  lasting  result,  owing  to  the  fact  it  was  next  to  impossible  to  detain  the 
case  in  the  hospital.  A  certain  amount  of  publicity  given  to  the  fact  that  the 
Health  Department  has  the  authority  to  do  this  act  in  case  one  is  not  careful, 
has,  I  believe,  a  wholesome  effect. 

With  the  heading  up  of  all  social  endeavor  under  the  Welfare  Department, 
of  which  the  Division  of  Health  is  a  part,  we  are  able  to  co-ordinate  the  following 
general  measures: 

(i)  Notification  and  the  checking  up  of  the  mortality  records  against  those 
of  the  tuberculosis  bureau. 
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(2)  The  exclusion  of  affected  children  from  schools. 

(3)  Provide  special  treatment  for  children. 

(4)  Education  of  the  general  public. 

(5)  Home  training,  especially  among  the  working-classes. 

(6)  Provide  material  assistance  to  the  family  during  the  disability  of  the 
breadwinner. 

(7)  Provision  of  employment  for  cured  or  arrested  cases. 

The  dividing  of  the  city  into  five  districts,  and  the  location  of  a  dispensary 
in  each  one,  with  a  force  of  three  to  five  nurses,  make  for  economy  of  time  of  the 
nursing  force  and  insures  better  care  and  supervision  for  the  patient. 

The  development  of  the  work  under  the  Health  Department  has  brought 
increased  money  support,  which  makes  possible  more  dispensaries,  more  nurses, 
and  the  meeting  of  the  needs  of  the  entire  community,  so  far  as  the  caring  for 
the  active  cases  of  tuberculosis  is  concerned. 

The  experience  we  have  had  in  Cleveland  proves  that  the  transfer  of  tu- 
berculosis work  to  the  municipality  is  entirely  practical.  Whether  it  is  de- 
sirable at  all  times  is  a  question  that  is  entirely  dependent  upon  local  conditions. 
The  time  should  be  near  at  hand  when  the  National  Association  will  begin  to 
set  a  time  limit  upon  the  operation  of  a  private  organization  in  each  com- 
munity. The  narrow-mindedness  and  lack  of  real  constructive  effort  on  the 
part  of  many  organizations  can  but  bring  discredit  upon  the  entire  campaign. 

At  a  recent  meeting  of  one  of  the  leading  tuberculosis  organizations  in  the 
United  States  the  thought  was  advanced  that  with  the  transfer  of  the  work  to 
the  State  there  would  be  no  further  call  for  the  services  of  the  private  organiza- 
tion. Could  any  conclusion  be  more  unjustified  than  this?  Have  you  stopped 
to  consider  what  it  is  that  makes  the  work  of  the  public  organization  a  success? 
Analysis  shows  it  to  be  the  enthusiastic  backing  and  moral  support  of  great 
numbers  of  private  citizens?  It  is  a  lamentable  fact  that  the  average  citizen 
so  little  understands  the  group  of  public  servants  to  whom  he  has  intrusted 
his  most  intimate  interests.  The  average  layman  considers  the  city  admin- 
istration as  something  completely  outside  of  himself,  and  not  a  thing  to  be 
influenced  and  developed  and  modified  to  carry  out  his  own  will  and  desire. 
He  does  not  realize  that  he  can  have  just  about  what  he  wants  if  he  but  insists 
upon  it. 

The  public  official  is  capable  of  becoming  a  good  public  servant,  if  he  is 
honest,  has  the  quality  of  leadership  and  be  endowed  with  energy  and  a  public 
outlook.  But  he  needs  assistance  and  co-operation  at  this  time.  In  most 
instances  he  receives  criticism — not  the  co-operation  and  moral  backing  and 
support  which  private  organizations  have  so  clearly  demonstrated  as  essential 
to  their  success.     Of  course,  this  can  invariably  be  accounted  for. 

Thus  the  private  organization  would  remain  in  the  capacity  of  the  con- 
sultant and  the  research  laboratory,  and  as  such,  it  should  not  only  be  in  a 
position  to  give  advice  when  asked  for,  but  should  so  develop  co-operation  that 
the  public  oflBcial  will  be  made  to  feel  and  to  see  that  the  successful  working  out 
of  such  a  community  problem  as  tuberculosis  can  be  achieved  only  as  there  is 
developed  a  community  plan  in  which  all  public  and  private  agencies  co- 
operate and  work  in  harmony. 
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The  Public  Health  Department  has  a  definite  function  in  the  solution  of  the 
tuberculosis  problem.  It  is  not  law  enforcement  nor  law  enactment  alone,  and 
in  no  sense  is  it  the  swinging  of  the  big  stick,  but  it  is  the  development  of  co- 
operation— the  development  of  co-ordination  of  effort,  the  working-out  of  a 
community  plan,  determining  the  function  of  each  agency,  public  and  private, 
supplementing  the  work  of  one  by  the  development  of  work  under  the  other; 
and  the  function  is  instructive  rather  than  constabulary. 

When  this  function  of  the  Health  Department,  in  the  control  of  tuberculosis, 
has  come  to  be  recognized  and  demanded  by  the  public,  and  responsibility  for 
the  control  of  the  disease  centered  in  the  Health  Department,  then  will  we  see 
real  constructive  effort,  an  intelligent  control,  and  lasting  results,  at  least,  of 
our  arch  enemy,  the  great  White  Plague. 

DISCUSSION  ON  PAPER  BY  DR.  FORD 

Dr.  William  C.  Woodward,  Washington,  D.  C. :  This  matter  has  been  so 
fully  covered  by  the  paper  that  has  just  been  presented  and  by  the  other 
papers  read  at  this  afternoon's  session  that  but  little  remains  to  be  said.  I 
say  that  this  subject  has  been  covered  not  only  by  Dr.  Ford's  paper  but  by  the 
other  papers  of  the  session,  because  they  are  all  related  to  the  same  subject, 
and  that  is  to  the  function  of  the  government  with  respect  to  the  problem  of 
tuberculosis. 

We  are  coming  to  a  rational  view  of  tuberculosis  as  a  factor  in  public  health. 
Some  of  us  have  been  looking  at  tuberculosis  so  long  at  close  range  that  we  have 
not  yet  gotten  a  fair  view  of  the  perspective  of  the  disease  in  its  relation  to  other 
diseases;  nor  have  we  gotten  a  fair  view  of  the  perspective  of  preventive 
measures  directed  against  tuberculosis  in  relation  to  preventive  measures  that 
are  directed  toward  the  general  conservation  of  the  health  of  the  community. 
I  remember  once  hearing  a  minister  say  in  a  sermon  that  if  you  held  a  dollar 
near  enough  your  eye,  you  would  exclude  the  vision  of  Heaven  itself,  and  some 
of  us  have  been  holding  tuberculosis  so  close  to  our  eyes  that  we  have  excluded 
the  vision  of  public  health  generally. 

So  far  as  the  community  is  concerned,  so  far  as  our  social  organism  is  con- 
cerned, it  makes  but  little  difference,  I  may  say  it  makes  no  difference,  whether 
a  man  is  disabled  by  reason  of  tuberculosis  or  is  disabled  by  reason  of  any 
other  disease;  the  whole  problem  is  a  problem  of  the  prevention  of  disease,  not 
of  the  prevention  of  a  disease.  Tuberculosis  is  one  element,  and  one  element 
only.  I  say  that  because  it  is  a  strong  factor  in  determining  what  remedy 
should  be  adopted  for  the  prevention  of  tuberculosis;  we  are  coming  to  see 
that  the  remedy  to  be  adopted  for  the  prevention  of  tuberculosis  is  the  same 
remedy  that  should  be  adopted  for  the  general  conservation  of  health;  and  from 
that  point,  we  have  to  advance  but  one  point  further  to  appreciate  the  fact  that 
the  agency  that  should  undertake  the  conservation  of  the  health  of  the  people, 
tuberculosis  included,  is  the  government.  The  government  has  the  right  to 
demand  service  of  its  citizens  in  time  of  peace  and  in  time  of  war,  for  jury  duty 
and  for  military  duty,  and  to  that  extent  it  is  to  the  interest  of  the  government 
to  maintain  its  citizens  in  the  best  possible  condition.  The  citizen  has  a  re- 
13 
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ciprocal  right  to  demand  of  the  government,  not  of  private  charity,  that  the 
government  conserve  his  health  and  aid  the  citizen  in  his  own  efforts  to  do  so. 
It  is  a  government  undertaking. 

Something  has  been  said  as  to  methods  of  transferring  tuberculosis  work 
from  private  agencies  to  public  agencies.  There  are  certain  underlying  con- 
ditions, I  think,  that  must  be  considered.  First,  we  must  consider  what  the 
machinery  there  is  in  any  given  community  for  taking  over  the  work.  Second, 
we  must  consider  how  the  community  may  best  be  educated  to  lead  its  legis- 
lators to  take  it  over.  There  are  health  departments,  state  health  departments 
and  city  health  departments.  You  have  heard  from  some  of  them  here  this 
afternoon,  some  that  have  been  for  years  equipped  for  this  work,  as  thoroughly 
equipped  in  men  and  money  and  machinery  as  could  be  desired.  I  am  sorry 
to  say,  however,  that  that  is  not  the  rule  with  respect  to  health  departments 
generally,  and  that  we  would  hardly  care  to  entrust  this  work  at  the  present 
moment  to  the  exclusive  control  of  many  of  our  health  departments.  A  func- 
tion, then,  of  tuberculosis  organizations,  if  they  would  have  their  work  taken 
over  by  the  government  in  the  course  of  a  reasonable  time  is  to  find  out  what 
the  trouble  with  our  health  departments  is  and  as  a  preparatory  measure  to 
remedy  that  trouble.  It  is  all  very  well  to  talk  here  about  the  absence  of 
trained  health  oflScers.  We  admit  that  there  is  an  absence  of  trained  health 
officers.  But  why?  How  many  communities  have  ever  been  willing  to  make 
it  worth  a  man's  while  to  be  a  trained  health  officer,  and  how  many  of  them 
today  stand  ready  to  pay  a  trained  health  officer,  if  he  is  available?  There  are 
practically  none,  and  the  best  thing  we  can  do  in  our  efforts  to  prepare  for  the 
transfer  of  tuberculosis  work  to  the  government,  is  to  educate  our  people  to  a 
realization  of  the  fact  that  the  fault  with  the  health  department  lies  not  with 
the  health  department  but  with  the  people  whom  the  health  department  un- 
dertakes to  serve.  We  have  not  yet  come  to  an  appreciation  of  the  value  of 
health;  we  have  not  yet  arrived  at  a  time  when  we  are  willing  to  pay  the 
price;  and  until  that  time  comes,  it  is  worth  no  man's  while  to  spend  four  years 
in  a  medical  course  and  two  years  in  a  subsequent  college  course  to  get  a 
diploma  in  public  health,  with  the  possibility  of  getting  as  a  result  a  political 
job  that  may  last  him  a  year  or  so  in  one  community.  The  first  problem  is  to 
correct  local  health  administration,  and  then  you  will  find  good  men  for  pub- 
lic health  service  available  in  any  number. 

The  second  thing  to  be  considered  in  connection  with  the  transfer  of  tu- 
berculosis work  to  the  government  is  the  relation  of  methods  for  the  prevention 
of  tuberculosis  to  the  general  problem  of  public  health.  The  same  methods  that 
will  prevent  tuberculosis  will  prevent  diphtheria  and  even  many  other  diseases 
that  are  not  communicable,  because  the  prime  problem  is  proper  nutrition,  rest, 
and  exercise;  proper  clothing,  proper  housing,  and  proper  methods  of  living 
generally.  The  man  who  does  not  live  in  a  cleanly  manner  is  liable  to  contract 
not  only  tuberculosis  but  also  many  other  diseases.  The  man  who  is  not 
reasonable  from  a  physiological  standpoint  with  respect  to  his  food  is  the  man 
who  is  going  to  go  under  when  it  comes  to  tuberculosis  or  arteriosclerosis  or 
any  other  disease.  When  we  have  taught  the  community  that  the  problem  of 
life  and  health  is  a  single  problem,  and  that  in  so  far  as  the  public  is  concerned 
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the  problem  of  conserving  life  and  health  is  a  government  problem,  I  think 
we  will  have  no  difficulty  in  effecting  our  desired  transfer. 

Dr.  Francis  E.  Fronczak,  Buffalo :  The  most  valuable  adjuncts  a  municipal 
health  department  can  have  in  successfully  combating  the  ravages  of  tuber- 
culosis may  be  briefly  summarized  in  the  following: 

Friendly  and  ethical  co-operation  with  physicians,  hospitals,  and  philan- 
thropic institutions  in  reporting  diagnosed  and  suspected  cases  of  tuberculosis. 

A  well-equipped  laboratory,  so  that  sputum  examinations  may  be  made  and 
the  physician  or  institution  be  appraised  of  the  result. 

A  nursing  staff,  capable  of  properly  instructing  patients  in  hygienic  meas- 
ures necessary  to  the  preservation  of  their  own  health  and  the  protection  of 
others  with  whom  they  come  in  contact  from  contracting  the  disease. 

Proper  hospital  facilities  for  caring  for  incipient  and  advanced  cases  of 
tuberculosis,  where  segregation  is  found  to  be  necessary,  or  the  patient  is 
otherwise  unable  properly  to  care  for  himself. 

Inspection  of  the  premises  of  persons  who  have  removed  to  other  quarters 
or  have  died,  or  for  the  purpose  of  instructing  patients  in  prophylaxis,  by 
competent  medical  or  sanitary  inspectors. 

Maintaining  complete  records  of  patients  with  statistical  data,  including 
changes  of  address  and  physicians  or  institutions  have  charge  of  the  patients. 

The  appropriation  of  sufficient  funds  with  which  to  carry  out  the  propa- 
ganda. 

Systematic  inspection  of  all  food  factories  and  places,  to  eliminate  those 
affected. 

An  analysis  of  the  foregoing  would  indicate: 

First,  that  in  order  to  get  reports  from  physicians  they  must  be  frequently 
advised,  by  official  communications,  of  any  changes  in  laws  affecting  tuber- 
culous patients  and  their  relations  with  the  municipality.  They  must  be 
impressed  with  the  knowledge  that  their  relations  with  the  department  of 
health  is  treated  confidentially,  and  that  it  is  the  duty  of  the  health  officer  to 
aid  them  in  caring  for  their  patients. 

The  laboratory  should  be  free  to  physicians  sending  in  specimen  of  sputum, 
and  it  will  be  found  not  infrequently  that  doubtless  cases  are  found  to  have  the 
tubercle  bacilli  present  in  their  sputum.  In  such  cases  the  laboratory  plays 
an  important  part  in  the  care  of  the  patient. 

The  nursing  staff  must  be  familiar  with  the  patients'  habits,  manner  of 
living,  conditions  existing  in  the  homes,  their  needs  as  regards  treatment  in 
the  home,  and  they  must  co-operate  with  physicians  reporting  cases  in  order 
to  serve  the  best  interests  of  the  municipality,  the  physician,  and  the  patient. 

Separate  facilities  must  be  provided  for  caring  for  incipient  cases,  and, 
whenever  possible,  they  should  not  be  brought  into  close  contact  with  persons 
suffering  in  the  advanced  stages  of  the  disease.  The  effect  of  seeing  a  person 
about  to  die  has  anything  but  a  beneficent  effect  upon  the  mind  of  a  person  in 
the  incipient  stage,  and  for  that  reason  we  maintain  separate  institutions  for 
each  class  of  cases. 

The  examination  of  exposed  cases,  especially  those  of  children  of  tuberculous 
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parents,  and  the  supervision  over  such  cases  for  a  definite  time,  is  frequently 
the  means  of  discovering  incipient  cases  that  can  be  saved. 

The  examination  of  the  exposed  falls  to  the  medical  inspector  of  tuberculosis 
whenever  there  is  no  physician  in  charge  of  the  case,  or  the  family  find  it  incon- 
venient or  impossible  to  visit  a  dispensary  set  apart  for  this  purpose. 

In  the  inspection  of  the  premises  of  deceased  persons,  or  those  who  have 
removed  to  other  locations,  or  have  been  sent  to  sanatoria  or  other  institutions, 
thoroughness  should  be  the  watchword.  If  the  housing  conditions  are  at 
fault,  the  matter  should  be  referred  at  once  to  the  bureau  of  sanitation,  so 
that  necessary  changes  may  be  made;  fumigation  should  invariably  follow 
such  inspections. 

The  statistical  data  is  of  great  importance,  and  half-kept  records  are  no 
better  than  none  at  all.  Every  change  of  status  should  be  faithfully  recorded; 
physicians  and  institutions  having  care  or  supervision  of  the  patients  should  be 
noted,  and  all  stages  and  changing  conditions  should  be  on  the  records. 

Dr.  Otto  R.  Eichel,  Buffalo:  We  have  a  large  "floating  population" 
in  Buffalo  on  account  of  the  lake  traffic.  This  makes  it  necessary  to  provide 
discipline  for  those  who  are  unwilling  to  obey  the  required  precautions  either 
in  their  homes  or  institutions.  Fortunately,  we  have  in  the  revised  Public 
Health  Law  now  in  effect  in  New  York  State,  a  provision  which  will  make  it 
possible  in  the  future  to  bring  a  tuberculous  patient  who  refuses  to  obey  the 
precautions  prescribed  by  the  health  officers,  before  a  magistrate.  The  law 
prescribes  exactly  the  procedure  to  be  followed  and  we  hope  it  will  prove 
effective  in  managing  a  large  number  of  patients  who  have  heretofore  been 
impossible  to  deal  with  successfully. 


REPORT  OF  THE   COMMITTEE  ON  EXHIBITS  OF  THE 

NATIONAL  CONFERENCE  OF  TUBERCULOSIS 

SECRETARIES* 


Introduction 
We  are  able  to  present  here  the  collective  experience  of  persons  who  have 
been  handling  exhibits  in  a  number  of  States  as  well  as  in  Canada.  The  De- 
partment of  Surveys  and  Exhibits  of  the  Russell  Sage  Foundation  has  been  of 
great  assistance,  and  has  kindly  allowed  us  to  see  portions  of  the  chapters  on 
exhibits  and  publicity  which  are  to  be  published  in  book  form  in  the  near 
future.  The  Educational  Exhibition  Company  of  Providence,  Rhode  Island, 
has  aided  us  very  materially.  In  addition  to  all  this,  a  number  of  tuberculosis 
secretaries  have  sent,  in  response  to  a  circular  letter,  many  valuable  sugges- 
tions and  interesting  facts. 

The  Purpose  of  Exhibits 

The  purpose  of  a  tuberculosis  exhibit  should  be  to  give  definite  and  accurate 
information  concerning  the  causes,  treatment,  cure,  and  prevention  of  the  dis- 
ease. But,  first  of  all,  it  should  awaken  interest.  To  do  this  means  a  study  of 
modern  advertising  methods,  together  with  the  methods  of  the  teacher  and 
salesman. 

To  accomplish  this  purpose,  the  exhibit  must  be  so  constructed  as  to  arrest 
attention,  excite  curiosity,  create  and  hold  interest,  and  compel  action,  not  for 
one  group  of  people,  but  for  everybody;  for,  to  accomplish  the  final  purpose  of 
the  exhibit,  namely,  the  elimination  of  tuberculosis,  we  must  have  the  approval 
and  support  of  the  entire  public.  This  may  mean,  in  a  few  sections  at  least, 
exhibits  prepared  in  foreign  languages,  or  one  to  convince  the  leaders  of  public 
thought,  and  perhaps  an  exhibit  for  the  state  legislature,  county  boards,  and 
city  councils.  An  exhibit  should  be  a  part  of  a  campaign.  Bear  in  mind  also 
that  exhibits  to  be  popular  must  entertain  as  well  as  instruct. 

Exhibits  might  well  be  graded  somewhat  as  follows: 

(a)  For  communities  beginning  tuberculosis  education, 

(b)  For  communities  which  recognize  their  problem,  but  need  direction. 

(c)  For  communities  which  need  new  impetus. 

A  general  exhibit  may  be  divided  into  the  following  four  heads: 

1.  The  Nature  and  Extent  of  the  Disease. 

2.  How  It  Breeds  and  Spreads. 

3.  How  It  Can  Be  Prevented. 

4.  How  It  Can  Be  Cured. 

This  grouping  has  rendered  splendid  service,  but  perhaps  the  time  has 
come  when  at  least  those  who  have  already  had  exhibits  should  make  a  change 
and  develop  an  entirely  new  set  of  topics. 

*  Read  before  the  National  Conference  of  Tuberculosis  Secretaries,  May  7,  1914. 
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Value  of  Exhibits 

Your  committee  has  been  in  communication  with  tuberculosis  workers  in 
all  parts  of  the  country,  and  their  opinions  as  to  the  value  of  exhibits  have  been 
varied.  For  instance,  one  well-known  worker  in  the  Middle  West  writes:  "I 
have  never  seen  an  exhibit  I  liked,  which  includes  those  that  I  have  myself 
worked  upon."  Another,  an  eastern  man,  says,  "The  exhibit  is  an  indispen- 
sable feature  of  education  and  never  wears  out."    From  another  in  the  same  city 

who  writes:   "The  tuberculosis  exhibits  have  been  done  to  death  in ." 

But  further  on  she  states:  "In  rural  communities  and  smaller  towns  they  have 
a  very  great  educational  value."     From  a  Middle  Western  state  comes  this: 

"We  had  a  large  traveling  exhibit  in for  a  year,  yet  I  question  whether 

today  very  many  people  in  the  five  or  six  towns  where  this  exhibit  was  shown 
could  recall  anything  in  particular  about  it."  Another  worker  in  a  city  in 
New  York  writes:  "The  newness  of  the  tuberculosis  campaign  has  worn  off, 
and  it  will  require  a  most  impressive  exhibit  to  make  a  real  appeal  to  any  great 
mass."  But  he  is  not  discouraged,  for  in  the  same  letter  he  writes:  "  I  wonder, 
however,  whether  it  is  not  advisable  to  cover  once  more  all  the  ground  which 
was  covered  at  the  beginning  of  the  tuberculosis  campaign  in  exhibits."  "A 
proper  exhibit,  properly  used,  will  never  fail  to  arouse  interest,"  is  the  remark 
of  one  who  is  constantly  with  an  exhibit.  A  professional  exhibit  manufacturer, 
who  has  given  the  matter  several  years'  thought,  says:  "It  is  best  to  display 
an  exhibit  of  the  large  type  at  least  once  every  two  years.  The  outbreak  of 
phthisiophobia  in  various  parts  of  the  country  indicates  to  my  mind  that  the 
education  of  the  public  in  matters  of  tuberculosis  is  not  completed."  In  New 
York  city  facts  have  been  secured  showing  that  the  attendance  at  tuberculosis 
dispensaries  has  been  increased  because  of  the  exhibit  in  the  neighborhood. 

In  spite  of  these  various  views,  we  are  of  the  opinion  that  nearly  all  tubercu- 
losis workers  believe  thoroughly  in  the  usefulness  of  exhibits,  if  properly  con- 
structed, attractively  displayed,  and  under  good  management.  We  shall  try 
to  give  some  facts  that  may  help  those  who  desire  to  prepare  an  exhibit  or 
improve  the  one  they  already  have. 

E.  G.  Routzahn,  Associate  Director  of  the  Department  of  Surveys  and  Ex- 
hibits of  the  Russell  Sage  Foundation,  says:  "The  test  of  success  in  an  educa- 
tional campaign  is  in  getting  people  to  talk  tuberculosis.  It  matters  not  how 
many  people  have  visited  our  exhibition,  unless  they  talk  about  it  afterward, 
we  cannot  feel  that  we  have  made  much  impression  on  the  visitors.  Unless 
we  do  the  things  which  make  people  talk  after  they  have  been  to  our  exhibition, 
we  haven't  utilized  all  phases  of  the  exhibition  enterprise.  In  other  words,  an 
exhibition  should  reach  not  only  those  who  go  to  see  the  exhibits,  but  it  should 
create  a  psychological  hour  in  the  community  when  the  people  find  tuberculosis 
to  be  news  and  are  interested  in  hearing  about  it,  reading  about  it,  and  talking 
about  it." 

Some  General  Principles  to  Follow 
In  the  first  place,  we  believe  it  pays  to  heed  these  general  principles  in  con- 
structing any  exhibit: 

I.  It  must  be  adapted  to  the  needs  of  the  community.     For  example,  before 
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hospitals  are  established  the  exhibit  should  emphasize  the  need  of  hospitals. 
Later  it  should  popularize  the  hospitals. 

2.  There  should  be  sufficient  local  color  to  bring  the  lessons  directly  home, 
while  at  the  same  time  avoiding  such  plain  reference  as  to  awaken  bitter  an- 
tagonism. 

3.  Adhere  carefully  to  facts  that  cannot  be  disputed. 

4.  An  exhibit  should  have  a  general  uniformity  of  design. 

5.  It  is  necessary  to  have  one  central  idea  in  a  picture. 

6.  Charts  and  panels  should  consist  of  essential  and  simple  wording,  the 
important  part  properly  displayed. 

7.  It  is  necessary  to  provide  self-explanatory  captions  for  all  pictures. 

8.  Do  not  try  to  construct  too  cheap  an  exhibit.  It  will  not  be  attractive, 
and  will  be  more  expensive  in  the  long  run. 

9.  Exhibits  that  are  to  be  transported  should  be  in  small  units. 

10.  Lettering  should  be  clear-cut,  heavy  face  type,  Gothic  or  plain  Egyp- 
tian, with  color  scheme  black  on  light  ground  or  other  satisfactory  combina- 
tions of  colors. 

11.  Avoid  overdecorating,  which  detracts  from  the  exhibit. 

12.  A  study  of  the  advertising  pages  of  our  best  magazines  may  disclose 
valuable  suggestions.    Most  of  these  advertisements  are  planned  by  experts. 

Make-up  of  Exhibits 
Exhibits  are  made  up  of  photographs,  charts,  descriptive  matter,  statements 
of  facts,  figures,  maps,  and  models,  both  still  and  moving.  It  is  advisable, 
wherever  possible,  to  use  some  local  material  in  the  way  of  photographs,  statis- 
tics, and  maps.  A  stereopticon,  or,  better  still,  a  motion-picture  machine,  is  of 
decided  advantage  as  an  attractive  and  useful  part  of  an  exhibit.  It  is  also 
well  to  have  a  supply  of  literature  of  all  kinds  for  distribution,  and  a  special 
effort  should  be  made  to  see  that  every  one  attending  the  exhibit  takes  aM^ay 
at  least  one  piece.  Cartoons  are  often  used  to  illustrate  a  fact,  or  to  picture  a 
scene  not  readily  photographed.  Diagrams  are  useful  to  show  proportional 
relations  by  such  devices  as  curves  or  bars  of  different  lengths.  For  example, 
death-rates  in  different  countries  may  be  shown  by  figures  dressed  in  national 
costumes,  their  heights  being  proportional  to  the  death-rates  in  their  respective 
countries.  Another  method  of  illustrating  death-rates  is  to  place  in  a  jar 
beads  or  beans  of  two  different  colors — white  and  red,  red  representing  those 
who  had  died  of  a  certain  disease  and  the  white  the  total  population  of  the 
place.  Topographical  models  show  the  surface  of  the  land,  such  as  the  model 
of  a  sanatorium.  Moving  models  are  run  by  an  electric  motor  or  clockwork, 
the  former  being  the  most  satisfactory.  These  motors  are  at  a  disadvantage 
sometimes  because  of  the  change  of  voltage  in  different  towns.  Clocks  run 
at  slow  speed  and  are  easily  controlled,  but  they  need  some  one  to  wind  them 
often.  Clocks  are  fit  to  run  only  the  simplest  and  lightest  mechanisms.  An 
exhibit  showing  food  values  can  be  made  attractive  with  paper  pulp  models 
colored  to  represent  different  kinds  of  foods,  arranged  in  sample  day's  rations, 
with  explanatory  notes  and  tables.  We  believe  this  device  originated  with  the 
New  Jersey  exhibit. 
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Materials  Used 

Frames. — Next  in  importance  to  the  way  in  which  an  exhibit  is  made  up  for 
protection  and  durabiUty  comes  the  question  of  the  material  to  be  used. 
The  poles  and  boxes  in  the  standard  box  exhibit  should  be  of  strong  material, 
to  withstand  rough  handling  in  transportation,  and  boxes,  crates,  and  cabinets 
should  be  well  reinforced.  The  frames  for  pictures,  charts,  etc.,  should  be 
made  of  strong  but  light  material.  Probably  the  best  wood  for  this  purpose 
is  cherry,  ^^-inch  thick.  A  cheaper  frame  can  be  made  of  ash  ^-^-inch  thick, 
stained  or  mission  finish.  These  frames  can  be  made  to  take  a  22-inch  by 
28-inch  card.  Corners  and  outer  edges  should  be  rounded.  Woodwork 
should  be  painted  or  stained  a  suitable  color  that  will  not  easily  show  dirt 
and  markings,  and  yet  will  blend  well  with  the  rest  of  the  exhibit.  It  is  well 
to  consider  using  bamboo  which  is  durable  and  very  light.  Wisconsin  has 
adopted  it  for  exhibits. 

Cardboard. — There  are  several  kinds  of  cardboard  used  for  backing  charts, 
maps,  photographs,  etc.,  from  y%-inch  to  J<4-inch  in  thickness.  The  Educa- 
tional Exhibition  Company  has  a  specially  prepared  y\-inch  board  consisting 
of  three  sheets  of  chip  board;  the  inner  one  is  coated  with  asphalt,  and  the 
two  outer  sheets  are  held  in  bond  with  this  same  material.  The  outer  surfaces 
are  sized  to  prevent  warping.  This  comes  in  6,  7,  or  9  foot  lengths  and  32  or 
48  inches  wide.  "Neponset  Wall  Board,"  waterproofed,  imitation  plain  oak, 
can  be  painted  any  color;  32  inches  wide,  7,  8,  q,  and  10  feet  long;  price,  3 
cents  per  square  foot;  can  be  purchased  from  Bird  &  Son,  East  Walpole,  Mass. 

There  is  a  great  variety  of  wall  board  manufactured,  and  lists  and  prices 
can  be  obtained  upon  application  to  the  Russell  Sage  Foundation,  Department 
of  Surveys  and  Exhibits.  Dr.  Knowlton,  of  New  Jersey,  suggests  as  a  cheap 
board  cardboard  backed  with  a  stiff  corrugated  strawboard,  binding  the  two 
together  by  book-binders'  cloth  and  glue,  or  in  passepartout.  The  surface  of 
cardboard  should  be  perfectly  smooth,  so  as  not  to  catch  dust,  thus  lengthening 
the  life  of  the  exhibit.  Different  kinds  of  board  require  from  one  to  three  coats 
of  paint.  It  is  possible  to  get  board  that  does  not  require  painting,  but  only 
in  a  limited  variety  of  colors. 

Paper. — Cloth  paper,  drawing  vellum,  and  window-shade  material  may  be 
used  for  mounting  pictures  and  for  lettering,  at  a  very  low  cost,  but  it  would 
not  make  a  long-lived  exhibit. 

Photographs. — Photographic  enlargements  can  be  obtained  at  almost  any 
photographers  from  75  cents  to  $2.25.  Good  sizes  are  10  x  12,  11  x  14,  14  x  17, 
and  20  X  24.  In  some  places  a  photographer  has  been  sent  ahead  of  an  exhibit 
in  order  to  get  local  material,  good  and  bad. 

Celluloid  Sheets. — As  a  substitute  for  glass,  transparent  celluloid  in  sheets 
has  been  found  to  be  good.  It  is  light  and  non-breakable,  and  has  all  the  ad- 
vantages of  glass  in  keeping  photographs,  diagrams,  etc.,  clean. 

Motion  Pictures 
Films. — The  motion  picture  is  useful  from  an  educational  standpoint,  and 
because  it  will  draw  people  to  the  exhibit  and  lectures.    The  use  of  these  pic- 
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tures,  however,  should  not  be  overdone,  but  should  be  made  a  supplementary 
feature.  Tuberculosis  films  may  be  used,  and  it  is  possible  to  have  those 
explained  by  a  lecturer.  The  Edison  Company,  in  co-operation  with  the 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis,  has  pro- 
duced several  films  on  the  tuberculosis  problem.  These  may  be  bought  from 
the  Edison  Company  at  8  to  12  cents  per  foot,  with  about  1000  feet  in  a  film. 
The  Edison  Company  will  not  rent  films.  It  is  possible  to  borrow  a  few  films 
from  the  National  Association.  The  General  Film  Company,  with  many 
branch  offices,  rents  its  films  at  the  rate  of  $2  per  day  for  small  reel  subjects 
and  $3  per  day  per  reel  for  multiple  reel  subjects. 

The  Edison  Home  Kinetoscope  films  range  from  $2.50  to  $20  in  price,  ac- 
cording to  the  length,  the  S20  film  being  80  feet  long  and  equivalent,  in  the 
number  of  pictures,  to  1000  feet  of  the  standard  size  film.  These  films  are 
exchangeable  at  from  30  cents  to  $1. 

Machines. — The  Edison  machines  are  made  in  two  styles,  Model  D  at 
$250,  for  permanent  installation,  and  the  exhibition,  S157,  for  portable  service. 
Both  models  are  equipped  with  complete  stereopticon  attachments  for  lantern 
slides.  These  machines  are  guaranteed.  The  Rhode  Island  State  Board  of 
Health  uses  a  No.  5  Powers  Machine  at  $125.  The  Edison  Home  Kinetoscope 
Machine  is  portable  and  easily  understood  and  operated.  It  is  claimed  that 
the  pictures  are  sufficiently  large  in  size  to  entertain  an  audience  of  200.  The 
machines  range  in  price  from  $72  to  $90,  according  to  size.  Films  similar  to 
those  used  in  the  large  Edison  machine,  but  specially  prepared,  can  be  used 
with  this  machine. 

Booths. — In  some  States  fireproof  booths  for  the  operation  of  motion 
picture  machines  are  compulsory.  A  few  of  these  States  even  insist  on 
asbestos  wood  construction,  and  will  not  allow  asbestos  cloth.  Both  of  these 
booths  are  portable.  The  asbestos  wood  booth  costs  from  $75  to  $175  and 
weighs  from  1200  to  2000  pounds.  The  asbestos  cloth  booth  costs  from  $80 
to  $90  and  weighs  160  pounds.  Packed  in  trunk  or  crate,  it  weighs  from  200 
to  250  pounds. 

Operator. — The  cost  of  an  operator  is  about  $100  per  month  and  $60  to 
$75  per  month  in  addition  for  traveling  expenses.  The  booth  belonging  to  the 
R.  I.  Exhibit  cost  S75,  and  they  pay  their  operator  $18  per  week  and  expenses. 
Do  not  get  an  inexperienced  operator,  it  does  not  pay. 

To  quote  again  from  the  Russell  Sage  Foundation,  Department  of  Surveys 
and  Exhibits,  Mr.  Routzahn: 

"Personally  I  am  much  inclined  to  question  the  tendency  to  magnify  the 
value  of  the  motion  picture  in  tuberculosis  campaigning.  It  seems  to  me  that 
there  is  need  for  the  careful  study  of  the  comparative  values  and  distinctive 
uses  of  the  exhibit,  stereopticon,  and  the  motion  picture.  The  three  of  them 
have  individual  and  distinctive  uses  which  should  not  be  confused,  although  a 
combination  can  be  effected  where  one  is  not  allowed  to  minimize  the  value  of 
the  other. 

"If  the  motion  picture  is  to  be  the  central  feature,  why  bother  with  carrying 
an  exhibit  along  as  a  background  for  the  motion  picture?  Why  not  a  distinc- 
tive campaign  in  which  the  motion  picture  will  be  the  chief  feature,  by  spending 
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the  money  during  a  given  period  upon  this  one  agency  and  by  organizing  a 
campaign  for  the  special  use  of  this  one  feature?  Distinction  can  be  given  to 
the  effort  and  the  largest  possible  good  obtained  from  the  motion  picture. 

"  So  with  the  stereopticon,  for  the  motion  picture  or  the  stereopticon  can  be 
handled  apart  from  any  exhibit  material.  This  provides  a  more  elastic  agency, 
since  the  motion  picture  could  be  used  before  a  great  many  audiences  where  an 
exhibit  would  be  impractical.  Likewise,  the  stereopticon  campaign  conducted 
apart  from  the  use  of  the  motion  picture  or  of  the  exhibit  gives  a  chance  for  an 
entirely  new  and  different  approach  to  the  same  groups  of  people. 

"This  does  not  say  that  the  motion  picture  should  not  be  used  to  a  limited 
extent  in  connection  with  an  exhibit,  nor  does  it  mean  to  take  away  from  the 
exhibit  the  very  frequent  use  of  the  stereopticon  as  a  feature  of  an  exhibit. 
But  it  opposes  the  idea  of  having  an  exhibit  with  the  methods  of  the  campaign 
so  organized  that  dependence  is  largely  placed  upon  the  drawing  powers  of  the 
motion  picture. 

"My  own  judgment  is  that  the  chief  failure  or  probable  source  of  weakness 
in  an  exhibition  campaign  is  the  failure  to  spend  money  on  trained  workers. 
The  tendency  of  the  present  time  is  to  employ  a  fairly  high-paid  motion  picture 
operator  and  then  to  place  the  general  administration  of  the  exhibition  in  the 
hands  of  a  man  who  has  many  other  things  to  look  after  in  addition  to  conduct- 
ing the  exhibition  campaign.  The  successful  campaign  in  connection  with  an 
exhibition  is  a  combination  of  community  organization,  well-developed  pub- 
licity plans,  and  an  attractive  exhibition.  These  three  elements  should  not  be 
neglected,  so  that  dependence  must  be  placed  upon  the  drawing  powers  of  the 
motion  picture." 

Stereomotograph. — This  is  an  apparatus  for  displaying  lantern  slides  auto- 
matically on  a  screen  about  2  feet  square.  Slides  can  be  displayed  in  daylight 
by  a  special  funnel-shaped  attachment.  This  is  a  new  apparatus  just  out. 
It  holds  52  slides  and  displays  them  automatically,  showing  each  one  about 
ten  seconds.  It  is  run  by  a  motor  and  a  small  arc  lamp  of  the  Nernst  type. 
It  takes  up  a  space  about  2  feet  x  6  feet,  and  stands  about  6  feet  high.  Price 
of  the  apparatus  without  the  daylight  attachment  is  $150.  The  apparatus  is 
made  by  Charles  E.  Beseler,  no  East  23d  St.,  New  York  city,  and  can  be  pur- 
chased through  the  Educational  Exhibition  Company. 

Stereopticon. — Mr.  Routzahn  says: 

"It  is  urged  that  the  program  for  the  day's  use  of  an  exhibition  presents  a 
problem  for  careful  study  by  executives  of  tuberculosis  associations.  It  is 
not  sufficient  to  have  an  exhibit  and  to  have  it  open  at  certain  announced  hours. 
The  whole  question  is  how  to  fill  up  those  hours  and  how  to  take  care  of  the 
people  when  they  come  to  the  exhibition  is  one  which  has  received  but  scant 
attention. 

"One  suggestion  is  that  the  plan  for  an  exhibition  shall  include  at  least  a 
small  audience  room,  easily  accessible,  where  it  will  be  possible  to  invite  the 
visitors  to  the  exhibition  to  sit  down  for  a  few  minutes.  While  seated,  an 
attractive  talk  introductory  to  the  exhibition  should  be  given.  If  possible, 
the  stereopticon  can  be  used.  This  sort  of  talk,  with  or  without  the  stere- 
opticon, should,  if  possible,  be  given  hourly  or  even  half-hourly  throughout  the 
period  that  the  exhibition  is  open  to  the  public  with  avoidance  of  conflict  with 
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any  more  formal  gatherings.     This  personal  attention  and  verbal  presentation 
will  add  tremendously  to  the  effectiveness  of  the  exhibit." 

The  Educational  Exhibition  Company  recommends  a  stereopticon  machine 
and  outfit  which  they  supplied  to  the  Maine  Anti-tuberculosis  Association. 
The  outfit  consists  of  a  lantern,  extra  material,  acetylene  outfit,  sheet  and  poles, 
lecture  outfits,  traveling  case  for  entire  outfit,  at  a  total  cost,  not  including  any 
slides,  of  $169.  It  is  possible  to  get  much  cheaper  outfits,  but,  like  the  exhibits 
themselves,  it  is  doubtful  whether  in  the  long  run  it  is  advisable  to  purchase 
cheap  outfits.  Lanterns  and  their  outfits  receive  rough  handling  in  traveling 
from  place  to  place,  and  it  must  be  borne  in  mind  that  it  is  a  great  disappoint- 
ment to  an  assemblage,  after  being  invited  to  attend  an  illustrated  lecture,  to 
find  the  machine  out  of  commission  or  not  working  in  good  form. 

^/^•jg^._Stereopticon  slides  may  be  secured  at  from  25  cents,  when  the 
negative  is  furnished,  to  30  cents  and  50  cents  when  purchased  outright. 
The  Education  Exhibition  Company  will  have  ready  in  a  short  time  a  new 
catalogue  of  slides,  including  about  500  pertaining  to  tuberculosis.  These 
slides  cost  35  cents  each  unless  otherwise  stated.  Cheap  slides  are  often  un- 
satisfactor>'.   The  National  Association  has  a  list  of  200  slides  for  25  cents  each. 


Other  Features 

Illusions.— This  is  one  of  the  first  devices  for  attracting  popular  attention, 
and  is  one  of  the  most  effective  made.  These  illusions  operate  automatically, 
and  to  work  effectively  must  face  away  from  all  strong  light,  either  artificial 
or  sunlight.  The  cost  of  operation  is  no  greater  than  that  of  an  ordinary  16- 
candle-power  lamp.  The  following  are  some  of  the  illusions  and  models  pro- 
duced by  the  Educational  Exhibition  Company  of  Providence,  R.  I. : 

Contrast  Room  Illusion.— One  scene  shows  a  room  where  tuberculosis 
thrives— dirty,  dark,  and  dangerous  to  health.  The  other  shows  the  same 
room  made  clean,  cheerful,  comfortable,  and  sanitary.  In  the  dirty  room  is 
shown  a  blanket  covering  the  rear  window,  shutting  out  light  and  air,  dirty 
carpet  on  the  floor,  dark,  dismal,  and  stained  wall-paper,  with  furniture  to 
match.  In  the  clean  room  is  shown  an  open  window,  painted  white  floor, 
light  wall-paper,  small  rugs  which  can  be  removed  for  washing,  metal  wash- 
stand,  bed,  wood  chairs  and  table,  all  painted  white.  Each  article  in  the  dirty 
room  is  replaced  by  a  similar  article  in  the  clean  room.  Shipping  weight,  73 
pounds,  complete  with  accessories  as  specified,  $35. 

Drinking  Fountain  Illusion.—Shows  public  drinking  fountain;  one  scene 
a  dirty  tramp  drinking  from  a  common  cup;  in  another,  a  mother  pressing 
the  same  cup  to  her  baby's  lips. 

Death  Rate  Illusion.— One  scene  shows  small  doll  dressed  to  represent  a 
young  woman  in  perfect  health;  every  thirty  seconds  (i.  e.,  every  time  a 
person  in  the  civilized  world  dies  of  consumption)  this  doll  is  replaced  by  a 
skeleton.     Weight,  58  pounds;    price,  $35. 

Fly  Illusion.— In  one  scene  there  is  a  mammoth  fly.  Every  two  seconds 
this  fly  is  replaced  by  many  small  flies.    A  framed  cardboard  sign  is  furnished 
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with  the  model,  reading,  "  Each  fly  lays  1 20  eggs.  Swat  one  and  kill  a  million." 
Weight,  58  pounds;   price,  $35. 

Flashlight  Death-rate  Sign. — Light  goes  out  every  thirty  seconds,  {i.  e., 
every  time  a  person  in  the  civilized  world  dies  of  tuberculosis).  The  light 
appears  in  the  center  of  a  large  sign  stating  the  facts  in  plain  bold  letters. 

Bell  Sign. — A  bell  tolls  every  two  minutes  and  thirty-six  seconds  (/.  e., 
every  time  a  person  in  the  United  States  dies  of  tuberculosis).  Weight,  30 
pounds;   price,  $30. 

Dial  Sign. — On  a  large  dial  about  two  feet  in  diameter  a  clock  hand  counts 
up  the  number  of  deaths.  On  another  sign  are  the  words:  " This  counter  was 
started  the  day  the  exhibit  was  opened  and  has  been  counting  the  number  of 
people  who  have  died  in  this  country  from  tuberculosis  ever  since." 

Model  of  Troy  Porch. — Shipping  weight,  20  pounds  over  all;  size  of  model, 
I4>^  X  22yix  S}4  inches;  price,  $32.50. 

Model  of  Patient  Dressed  for  Outdoor  Resting. — Over-all  dimensions  are 
II  X  22  X  8^2  inches.     Weight,  20  pounds;  price,  $25. 

Model  of  Klondike  Bed. — Small  bed  about  26  x  15  inches,  with  blankets,  etc. 
Over-all  dimensions,  28  x  17  x  14  inches.     Weight,  60  pounds;   price,  $23.50. 

House  with  Closed  Windows. — Every  window  is  closed,  and  on  top  of  the 
house  there  is  a  sign  reading  "  Closed  windows  help  germs  thrive  and  undermine 
health,  but"  (on  other  side  of  the  same  card)  "Open  windows  let  in  fresh  air 
and  sunlight  which  kills  germs."  This  house  slowly  revolves.  Clock-work 
motor.     Model  about  16  inches  long;   weight,  50  pounds;  price,  $35. 

Small  Patent  Medicine  Bottle. — Made  in  representation  of  a  glass  patent 
medicine  bottle.  On  the  bottle  is  label  to  read,  "  Dr.  Fako's  Consumption  Cure. 
Guaranteed."  Dr.  Fako's  benign-looking  face  is  also  pictured  on  the  label. 
Inside  the  bottle  is  a  light,  and  attached  to  the  cord  is  a  flashing  device  which 
causes  this  light  to  wink  on  and  off.  Whenever  the  light  is  on  a  skull  and  cross- 
bones  show  through  Dr.  Fako's  face,  and  below  the  skull  and  crossbones  and 
just  above  the  word  "Guaranteed"  on  the  label  "Poison"  stands  out.  Size 
of  model,  5x5x12  inches;   shipping  weight,  6  pounds;   price,  $9.50. 

Large  Patent  Medicine  Bottle. — This  is  the  same  as  the  small  in  every  respect, 
except  that  this  stands  about  28  inches  high.     Weight,  50  pounds;  price,  $30. 

Breathing  Dolls. — Models  which  strikingly  show  the  value  of  fresh  air  in  the 
sleeping-room. 

Kinds  of  Exhibits 

Exhibits  may  be  classed  under  two  general  headings,  stationary  and  travel- 
ing. 

St.\tionary. — Large. — This  exhibit  is  for  use  mostly  by  museums  and  uni- 
versities, and  is  found  more  generally  on  the  Pacific  Coast  and  in  the  Ohio 
cities. 

Small. — This  type  might  be  adopted  by  tuberculosis  organizations  for  per- 
manent display  in  cars,  boats,  stations,  dispensary  waiting-rooms,  libraries, 
schools,  and  business  block  arcades. 

Traveling. — The  traveling  exhibit  may  be' classed  under  large,  standard 
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box,  framed  panels,  and  standards,  large  cabinet;   small,  cabinet,  easel,  dra- 
matic, window,  hand,  railway  car,  and  multiplex. 

large.— The  large  exhibit  is  generally  used  for  State  and  city  exhibits,  and 
has  also  been  in  use  by  the  National  Association  for  the  Study  and  Prevention 
of  Tuberculosis.  The  large  traveling  exhibit  requires  plenty  of  space  and  is 
generally  displayed  from  two  to  three  days  to  several  weeks.  It  does  not  pay 
to  use  this  in  the  smaller  communities,  the  expense  of  transportation,  setting 
up,  and  taking  down  being  too  great  in  proportion  to  the  population.  The 
large  New  Jersey  exhibit  does  not  go  to  towns  of  less  than  4000  or  5000  in- 
habitants. 

The  standard  box  exhibit  consists  of  an  upright  and  cross-bar  frame,  supported 
by  the  boxes  which  act  as  bases  for  the  uprights.  This  structure  carries  about 
ten  frames  containing  charts,  pictures,  etc.,  the  exhibit  being  so  constructed  as 
to  be  taken  down  for  transportation.  This  exhibit  requires  considerable  time 
to  set  up  and  take  down— in  some  cases  from  one  to  two  days  to  adjust  it  for 
exhibition  purposes.  This  adds  to  the  expense  in  extra  hall  rent  and  addi- 
tional wages  to  employes,  as  well  as  preventing  the  exhibit  from  being  shown 
all  the  time,  to  say  nothing  of  the  wear  and  tear  in  setting  up  and  taking  down. 
Framed  Panels  and  Standards.— This  method  is  often  used  where  it  is  de- 
sired to  make  a  cheap  form  of  exhibit  for  use  in  a  few  places.  The  apparatus 
consists  of  sheets  of  exhibition  board  framed  in  a  special  type  of  frame,  which 
gives  strength  without  too  much  weight  or  bulk.  The  exhibition  board  is 
usually  painted  two  coats  of  good  quality  oil  paint,  and  stippled.  A  good 
standard  size  of  panel  is  32  x  72  inches.  Larger  sizes  have  been  generally  dis- 
carded as  impractical. 

The  Russell  Sage  Foundation  suggests  as  a  very  satisfactory  size  from  the 
standpoint  of  good  proportion  panels  36  x  60  inches. 

Large  Cabmet.— The  Educational  Exhibition  Company  of  Providence,  R.  I., 
recommend  this  style  as  the  best  piece  of  apparatus  that  has  ever  been  designed 
for  use  in  traveling  exhibits.     It  combines  the  advantages  of  simplicity,  port- 
ability, durability,  and  pleasing  effect.    One  of  these  cabinets  contains  five 
panels,  and  can  be  set  up  in  a  few  minutes.     The  exhibit  can  be  packed  in  the 
same  time  and  requires  no  special  strength.     The  cabinets  are  made  elastic  so 
that  they  will  fit  into  almost  any  space  within  reasonable  limits.     They  will  fit 
into  corners  and  can  be  nested  to  form  booths.     Such  a  cabinet  measures  when 
packed  for  shipment  2  feet  7^  inches  x  8  feet  5^  inches  x  io>^  inches. 
When  open  for  display  to  its  greatest  width,  the  five  panels  occupy  10^  linear 
feet  of  wall  space.     All  the  panels  in  this  cabinet  are  permanently  attached  to  it. 
In  shipment  the  panels  fold  by  an  ingenious  arrangement  in  the  central 
part  of  the  exhibit,  and  doors,  which  are  permanently  hinged  to  the  cabinet, 
are  closed  over  them,  thus  packing  the  exhibit.     By  this  arrangement  there 
are  no  parts  to  be  lost  and  nothing  which  can  be  damaged  during  shipment, 
except  the  outside  of  the  case.     Moreover,  the  panels  do  not  become  soiled 
by  handling,  because  it  is  not  necessary  to  touch  them  at  all  in  unpacking. 
The  base  of  these  cabinets  makes  a  suitable  place  for  packing  small^  models, 
which  are  displayed  in  the  center  or  on  other  panels  when  the  exhibit  is  set  up. 
It  is  also  perfectly  possible  in  these  cabinets  to  remove  any  one  of  the  side 
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panels  at  any  time  without  taking  the  frame  apart.  The  money  saved  on  re- 
pairs in  the  long  run  and  on  labor  which  has  to  be  employed  in  setting  up  and 
taking  down  other  exhibits  more  than  offsets  the  first  cost  of  this  exhibit. 
The  price  of  these  exhibits  without  extra  models  is  from  $100  to  $130,  models 
and  large  cartoons  extra. 

Small. — Under  this  head  are  those  which  can  be  used  in  public  places  where 
an  exhibit  of  limited  size  may  be  displayed  for  short  periods.  These  exhibits 
are  suitable  for  the  smaller  communities,  and  in  such  places  as  schools,  libraries, 
colleges,  technical  schools,  museums,  department  store  rest-rooms,  store  win- 
dows, lodges,  club-rooms,  doctors'  offices,  theater  lobbies,  vacant  stores,  dis- 
pensaries, and  hospital  waiting-rooms.  This  type  of  exhibit  may  include,  in 
addition  to  the  standard  box  and  the  cabinet  exhibits  of  smaller  size,  an  easel 
exhibit.  These  exhibits,  being  smaller  than  the  large  type,  are  less  expensive, 
require  less  space,  and  are  more  easily  set  up  and  transported. 

Small  Cabinet. — These  are  made  up  on  the  same  pattern  as  their  larger 
prototypes.  The  finish  and  construction  are  exactly  the  same,  except  that  the 
doors  are  not  paneled  and  the  construction  is  somewhat  lighter,  owing  to  the 
smaller  size  of  the  cabinet.  The  frames  are  built  to  permit  the  use  of  card- 
board 14  inches  x  17  inches;  when  open  for  display,  a  frame  occupies  8  linear 
feet  of  wall  space.  Each  cabinet  measures  when  packed  for  shipment  24  x  10^ 
inches  x  7  feet  7  inches.  This  style  is  easier  to  handle  and  lighter  than  the 
larger  style;  the  cost  varies  from  $65  to  $74;  the  weight  is  between  120  and 
150  pounds.  This  small  Type  B  is  desirable  when  an  exhibit  must  be  trans- 
ported great  or  small  distances,  and  when  the  appearance  and  psychological 
effect  is  not  so  important  a  factor  as  in  the  large  traveling  exhibit  to  be  used 
throughout  a  State  or  nation. 

Easel  Exhibit. — This  exhibit  was  prepared  at  the  instigation  and  under  the 
supervision  of  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis,  to  supply  the  need  of  small  tuberculosis  associations  for  an  exhibit 
on  tuberculosis  that  would  be  of  light  weight  and  low  price.  The  exhibit  con- 
tains 23  photographs,  10  models,  and  two  heading  signs.  This  style  is  one  that 
will  be  low  enough  in  price  to  be  available  for  small  associations  and  communi- 
ties. The  exhibit  is  made  of  wood  and  cardboard  only.  It  is  constructed  in 
two  parts — an  upper  and  a  lower;  both  of  these  fold  once  through  the  center, 
so  as  to  shut  up  like  the  covers  of  a  book.  This  makes  it  possible  to  pack  the 
exhibit  in  one-quarter  of  the  wall  area  occupied  by  it  when  set  up.  The  ex- 
hibit is  constructed  of  white  wood  or  clear  pine  with  ash  finish  frames,  of 
stained  dark  oak.  Lettering  is  black  on  cream-colored  ground.  This  exhibit 
is  peculiarly  adapted  for  school  use;  the  size  of  the  photographs  is  not  large 
enough  to  be  used  before  a  whole  room  of  pupils,  but  it  can  well  be  used  in 
lecturing  to  a  class  or  for  display  in  the  school  hallway  or  room  during  the 
recess  periods.  It  may  also  be  used  in  small  communities  in  public  waiting 
or  reading  rooms.     The  photos  are  8  x  10  inches. 

The  exhibit  when  open  for  display  has  an  extreme  horizontal  dimension  of 
6  feet  6}4  inches,  and  an  extreme  vertical  dimension  of  5  feet  6^  inches. 
When  folded  up,  it  will  go  into  the  crate,  which  measures  about  3  feet  6  inches 
square  and  4  inches  deep.     The  weight  when  packed  is  about  74  pounds.     It 
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should  be  furnished  with  easel  legs,  which  support  the  exhibit  at  an  angle. 
Price  of  the  legs  is  $4.25  per  set;  crates,  from  $3-75  to  $6.  Exhibit  vanes 
from  $30  up. 

Again  quoting  Mr.  Routzahn: 

"Most  of  the  easel  or  window  exhibits  which  have  been  prepared  have  lacked 
any  simple  device  helping  the  visitor  to  follow  the  story  from  the  first  chapter  to 
the  last  Usually  these  exhibits  are  made  up  of  a  number  of  small  umts,  each 
of  which  is  surrounded  by  a  wooden  frame,  the  whole  being  united  by  a  common 
background  with  a  heavier  frame  around  the  entire  group  One  expedient 
would  be  to  use  very  narrow  frames  for  the  horizontal  lines  between  the  units 
with  a  heavier  perpendicular  frame  to  form  a  column  division.  Another  ex- 
pedient would  be  to  number  each  of  the  units  from  beginning  to  end.  btUl 
another  expedient  would  be  to  reduce  the  variety  of  material  shown  on  a  given 
frame  By  devoting  the  entire  space  to  one  subject,  such  as  fresh  air,  or  keep- 
ing the  windows  open,  or  expectoration,  it  would  be  possible  to  run  a  continu- 
ous story  illustrated  by  photographs,  charts,  etc." 

Dratnatic  Exhibits.— Another  type  of  exhibits,  either  a  part  of  the  large 
or  small  exhibit,  suggested  by  the  Department  of  Surveys  and  Exhibits  of  the 
Russell  Sage  Foundation,  is  the  dramatic  exhibit.  As  the  name  indicates,  it 
is  one  of  action.  For  instance,  a  Punch  and  Judy  show,  representing  in  turn 
the  story  of  a  poor  family,  a  sick  patient,  the  visiting  nurse,  the  dispensary, 
the  sanatorium,  and  then  a  happy  home.  This  can  be  worked  out  in  pan- 
tomime with  Punch  and  Judy  figures.  In  the  same  way  some  kind  of  a  shadow 
show  might  be  used  to  good  eSect.  ,  .    .,       ^ 

Window  Exhibits. -Another  kind  of  exhibit  sometimes  used  is  the  store 
window  exhibit.     It  is  impossible  to  use  for  this  purpose  a  small-sized  ease 
exhibit  or  one  of  the  dramatic  exhibits.     The  Department  of  Surveys  and 
Exhibits  of  the  Russell  Sage  Foundation  suggests  colored  silhouettes  grouped 
in  scenes  mounted  on  a  contrasting  background.     The  scenes  of  one  story 
might  be  displayed  by  chapters  in  several  windows  or  even  several  stores,  a 
synopsis  of  the  story  written  on  placards.     This  plan  of  store  window  exhibits 
rnay  be  made  very  inexpensive,  because  it  is  possible  to  find  stores  whose 
management  will  allow  them  to  be  displayed  without  charge  as  an  advertis- 
ing scheme.  ,      ,  .,  .        ,  .  ,  ^  ui„ 
Hand  Exhibits.— It  is  possible  to  construct  hand  exhibits  which  are  portable, 
somewhat  after  the  type  of  the  easel  exhibits,  as  well  as  small  exhibits  that  may 
be  carried  in  suit  cases,  but  these  are  so  small  that  they  can  be  shown  only  to 
inconsiderable  groups  at  after-dinner  or  luncheon  parties  or  conferences,  and  it 
is  therefore  a  question  whether  it  pays  to  construct  them. 

Motor  Cycle.— The  Wisconsin  Association  have  found  the  use  of  the  motor 
cycle  very  valuable  in  presenting  the  cause  in  the  shape  of  an  exhibit  and  by 
lectures  to  the  out-of-the-way  rural  communities.  _ 

Railway  Car.— Exhibits  placed  permanently  in  railway  cars  are  used  in 
some  States,  particularly  in  Kentucky,  West  Virginia,  Louisiana,  California 
and  Maryland.     This  type  of  exhibit  is  not  suited  to  the  densely  populated 
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sections  of  the  country,  as  it  is  very  difficult  to  have  the  car  placed  in  the  proper 
location.  It  is  better  adapted  to  the  more  sparsely  settled  sections,  and  un- 
doubtedly has  been  very  successful  there,  where  the  people  can  come  to  the 
railroad  station  from  the  country  districts.  It  has  been  suggested  that  a  trolley 
car  might  be  used  for  exhibit  purposes,  but,  like  the  railroad  car,  it  will  be 
difficult  to  find  sidings  in  suitable  places,  probably  more  so,  in  fact,  that  in  the 
case  of  the  railway  car.  Then  again  a  boat  for  an  exhibit  along  the  water  front 
was  thought  of,  but  investigation  proved  it  to  be  too  expensive  an  undertaking. 
Mr.  Routzahn  says: 

"Before  money  and  effort  are  invested  in  railway  car  exhibits,  there  should 
be  a  careful  study  of  the  real  purpose  and  actual  possibilities  in  the  use  of  this 
form  of  exhibit.  In  working  out  a  railway  car  exhibit,  it  is  urged  that  new  lines 
be  followed.  No  existing  sample  seems  more  than  fairly  satisfactory.  For 
simplicity  and  avoidance  of  overloading  the  car,  the  Maryland  car  exhibit 
proves  a  hopeful  basis,  but  the  beau-exterior  coming  first  in  sharp  contrast  with 
the  funereal  interior  has  an  unfortunate  effect  upon  the  visitor.  It  is  urged 
that  it  seldom  pays  to  place  material  on  two  sides  of  a  visitor  in  a  railway  car. 
Such  an  arrangement  simply  means  that  the  attention  of  the  visitor  is  taken 
from  one  side  to  the  other,  or  that  most  of  the  material  on  one  side  is  over- 
looked altogether.  It  is  suggested  that  the  simplest  arrangement  will  be  to 
place  all  the  exhibit  material  in  the  center  of  the  car  so  that  the  visitor  may  go 
in  one  door  and  down  one  side,  returning  to  leave  the  car  at  the  point  of  en- 
trance. By  this  arrangement  a  narrow  shelf  can  be  provided  running  down  the 
center  with  the  two  rows  of  pictures  above.  This  same  effect  will  be  produced 
on  the  other  side  as  the  visitor  goes  toward  the  exit." 

Multiplex. — Another  method  of  displaying  an  exhibit  is  by  means  of  a  steel 
frame  on  which  are  swung  steel  leaves  that  swing  against  each  other,  the  ex- 
hibit being  placed  on  these  wings.  As  they  fold  together  they  take  up  com- 
paratively little  room.  This  method  is  not  satisfactory  where  there  are  a 
great  many  wishing  to  see  an  exhibit,  as  the  leaves  will  not  permit  more  than 
one  person's  handling  them  at  one  time.  They  are  probably  very  good  for 
lecture  purposes  in  small  rooms,  one  or  two  leaves,  on  which  is  the  exhibit  in 
the  shape  of  pictures,  charts,  diagrams,  maps,  etc.,  being  displayed  at  a  time. 
These  are  made  in  various  shapes  and  manufactured  by  the  Multiplex  Display 
Fixture  Company,  St.  Louis,  Mo.,  the  cost  depending  upon  the  size  and  num- 
ber of  the  leaves.  The  Goldberg  Display  Company,  130  West  Twenty-fourth 
Street,  New  York  city,  have  a  similar  method  of  exhibiting  material. 

Transportation. — In  managing  a  traveling  exhibit,  it  is  well  to  try  to 
arrange  for  short  moves  that  can  be  made  in  wagons  or  auto  trucks.  By  this 
arrangement  the  cost  of  transportation  is  lower,  there  is  less  damage,  and  it 
enables  more  frequent  use  of  the  exhibit.  Besides,  it  is  much  easier  for  the 
manager  to  do  advance  work  at  less  cost  and  time.  Shipping  by  rail  takes  days 
out  of  the  exhibit. 

Some  styles  of  exhibits  can  be  carried  in  trunks.  Two  fibroid  trunks 
ought  to  carry  a  good-sized  exhibit,  and  they  can  go  as  excess  baggage,  thus 
insuring  immediate  delivery  at  a  very  small  charge. 
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Plans  for  Displaying  the  Exhibit 
There  are  good  and  poor  ways  to  lay  out  an  exhibit: 

Very  Poor: 

Visitors'  path  indeterminate;   fire  exits  hampered  by  apparatus; 

visitors  lose  sense  of  direction.     Dark,  deep  booths  with  narrow 

entrances. 
Good  Plan: 

Visitors'  path  confined  by  railings;    wide  shallow  booths  with 

open  fronts;  fire  exits  always  available. 
Best  Lay-out: 

Zigzag:  By  this  method  visitors  must  pass  the  entire  exhibit  in 

logical  order;  quick  fire  exits  for  each  small  group;  maximum  of 

wall  space. 

It  might  be  well  to  arrange,  in  a  well-laid-out  exhibit,  a  larger  railed-in 
space  in  the  center  of  the  hall  for  demonstrations.  Avoid  placing  the  more 
popular  exhibits  where  the  space  is  limited  and  where  the  passageway  may  be 
easily  blocked. 

Possible  places  for  displaying  exhibits  may  be  found  in  the  following  list : 

Vacant  stores — store  windows 

Schools 

Churches 

Libraries 

Settlements 

Club  windows 

Factories 

Dispensaries 

Railway  waiting-rooms 

Office  building  corridors 

Playground  and  park  field  houses 

Bath-houses 

Country  fairs 

Exhibits  in  Dispensaries 
In  this  connection  we  should  like  to  call  your  attention  to  an  excellent  oppor- 
tunity for  educational  work,  with  an  exhibit,  that  is  generally  being  neglected, 
namely,  the  waiting-rooms  of  our  dispensaries,  clinics,  and  hospitals.  Most  of 
us  know  of  the  hours  wasted  by  patients  waiting  their  turns  in  these  places  and 
staring  at  blank  walls  that  could  be  used  to  good  purpose  by  an  exhibit  to  pre- 
pare the  patient  for  the  doctor's  instructions  or  supplement  his  instructions  of 
the  week  before.  Instead  of  this,  the  patient  thinks  about  his  ailment,  is  dis- 
satisfied with  the  time  he  is  losing  in  waiting,  or  is  disturbed  by  the  wailing  of  a 
baby  on  an  adjoining  seat.  What  an  excellent  chance  this  is  to  give  him  the 
proper  impression  of  the  sanatorium  he  may  have  to  go  to  and  may  already 
be  thinking  about!  Think  of  the  valuable  information  he  might  be  obtaining 
about  sleeping-out  porches,  Klondike  beds,  etc.,  to  say  nothing  of  the  opportu- 
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nity  to  correct  any  misinformation  he  may  have  received  from  a  neighbor  who 
recommended  a  famous  consumption  cure.  How  much  easier  it  would  be  for 
the  nurse  if  she  had  such  an  exhibit  to  assist  her  in  her  instructions  to  a  patient. 
(See  an  article  by  Gardner  T.  Swarts,  Jr.,  in  the  April,  19 13,  issue  of  the 
British  Journal  of  Tuberculosis.) 


Local  Preparation  for  an  Exhibit 

Administrative  and  directive  work  includes  the  selection  of  a  suitable  hall 
for  the  exhibit,  the  planning  and  laying  out  of  the  details  of  the  exhibit,  the 
lighting,  and  handling  of  the  exhibit  in  the  hall,  its  arrangement,  its  manage- 
ment during  progress,  and  the  dismantling  and  arrangements  for  storage  or 
shipment  at  its  close.  It  also  includes  the  organization  of  local  committees, 
supervision  and  advice  regarding  press  publicity,  advertising,  posters,  hand- 
books, and  the  gathering  of  local  information.  It  is  useless  to  attempt  to  hold 
an  exhibit  without  sufficient  money,  and  a  committee  should  not  go  into  such 
a  venture  without  adequate  means  for  commanding  the  best  quality  of  work, 
any  more  than  an  advertising  man  should  attempt  to  advertise  in  any  but  the 
best  way. 

Formerly  it  was  customary  to  keep  an  exhibit  open  practically  all  day  and 
until  late  at  night,  and  to  have  lectures  or  talks  almost  every  hour.  It  seems 
best,  after  considerable  experience,  to  concentrate  energy  and  effort  and  to 
encourage  visitors  to  come  at  stated  hours  to  hear  lectures  and  talks.  It  is 
believed  that  people  now  attend  exhibits  for  entertainment  and  instruction 
rather  than  from  curiosity. 

Those  in  charge  of  the  New  Jersey  Exhibit  have  a  rule  which  enables  them 
to  tell  how  long  to  keep  an  exhibit  in  a  community.  They  divide  the  total 
number  of  school  children  in  both  the  public  and  parochial  schools  by  the  seat- 
ing capacity  of  the  auditorium  where  the  lectures  are  to  be  given.  The  result 
is  the  number  of  lectures  required  for  the  children.  They  further  find  from 
experience  that  Saturdays  and  Sundays  are  not  good  days  for  exhibition  pur- 
poses. 

Another  way  the  New  Jersey  people  have  of  determining  the  length  of  stay 
of  any  exhibit  is  somewhat  as  follows:  In  a  city  or  town  of  from  5000  to  10,000 
inhabitants,  three  or  four  days;  10,000  to  25,000,  a  week;  50,000  to  100,000, 
or  more,  two  weeks  and  over;  sometimes  communities  join  in  having  an  exhibit. 
While  the  exhibit  is  open,  it  is  desirable  to  have  something  happening  a  good 
part  of  the  time — stereopticon  talks,  moving  pictures,  and  demonstrations  of 
various  kinds  may  supplement  the  education  work  of  the  exhibit  itself.  These 
should  be  used  as  supplementary  features,  and  the  use  of  the  stereopticon  and 
motion  pictures  should  not  be  overdone.  In  New  York  city  and  in  New  Jersey 
slides  and  motion  pictures  are  shown  in  the  public  parks  and  playgrounds. 
Informal  talks  may  be  given  or  conferences  conducted  by  out-of-town  visitors 
or  by  local  people  especially  interested.  A  very  popular  man  on  the  program 
is  more  apt  to  draw  a  crowd  than  an  out-of-town  man,  and  it  is  very  desirable 
to  have  the  program  show  evidence  of  local  backing.    The  public  should  never 
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be  allowed  to  get  the  impression  that  the  exhibit  is  an  outside  force.     An  even- 
ing program  might  consist  of  the  following  parts: 
A  few  words  by  the  chairman. 
A  short  address  by  another  local  speaker. 

The  principal   address  of  the  evening  by  a  prominent  out-of-town 
speaker;  a  local  speaker  who  is  prepared  to  handle  the  subject,  or 
the  straight  lecturer. 
Then  might  follow  a  couple  of  reels  of  motion  pictures. 
It  is  not  possible  to  hold  a  successful  exhibit  without  the  help  of  local  people. 
Such  local  work  is  generally  done  by  public  officials,  particularly  those  con- 
nected with  boards  of  health,  education,  and  tuberculosis  hospitals  and  repre- 
sentatives of  philanthropic  and  civic  leagues  and  associations.     The  plan  carried 
out  by  those  in  charge  of  the  New  Jersey  State  exhibit  is  somewhat  as  follows: 
The  first  step  in  arranging  for  an  exhibit  in  a  locality  is  usually  a  com- 
mittee meeting  conference  with  the  traveling  director  of  the  exhibit,  a  second 
meeting  to  complete  the  organization  of  the  general  committee,  and  then  the 
appointment  of  special  committees  very  soon  after.     It  has  been  found  that  the 
following  local  committees  are  desirable: 

1.  Program — to  arrange  the  program  for  the  evening  lectures. 

2.  Local  exhibit— to  arrange  for  exhibits  of  local  living  conditions;  spot 
map  of  the  city  or  town  showing  deaths  from  tuberculosis. 

3.  Press — for  publicity  purposes. 

4.  Reception — for  ushering  and  looking  after  children. 

5.  Advertising — for  taking  charge  of  the  window  cards  and  the  distribution 
of  programs. 

6.  School— to  arrange  for  public  and  parochial  school  children  to  attend  the 
exhibit.  School  children,  by  the  way,  should  come  with  teachers;  otherwise 
they  are  apt  to  be  disorderly. 

7.  Labor  unions — to  interest  labor  unions. 

8.  Church— to  see  that  churches  and  Sunday-schools  have  announcements 
made  and  addresses  given. 

9.  Lodge — to  secure  the  interest  of  lodges,  which  in  many  instances  pay 
benefits  to  tuberculosis  sufferers. 

10.  Farmers'  Committee — to  bring  in  those  living  in  agricultural  sections. 

11.  Nationality — to  interest  groups  of  foreigners. 

It  is  customary  for  local  workers  to  make  provision  for  the  following: 

1.  Auditorium,  with  light,  heat,  and  janitor  service. 

2.  Distribution  of  advertising  literature  previous  to  the  exhibit. 

3.  Care  of  the  audience  and  the  distributing  of  the  educational  literature 
while  the  exhibit  is  in  progress. 

4.  Giving  to  the  exhibit  local  interest  and  application  by  providing  local 
facts. 

5.  Forming  an  organization  to  secure  the  greatest  possible  publicity  for 
the  movement. 

The  cost  will  depend  almost  entirely  upon  the  local  management.  In 
some  places  considerable  money  is  spent  and  in  others  practically  none. 
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Publicity 

With  the  first  public  mention  of  holding  an  exhibit,  a  campaign  of  publicity 
should  be  entered  upon  that  reaches  its  climax  in  the  opening  of  the  exhibit 
and  comes  to  a  conclusion  in  the  follow-up  work  after  the  exhibit  closes.  The 
greater  the  number  of  individuals  and  groups  engaged  in  making  speeches,  writ- 
ing letters,  distributing  advertising  matter,  or  doing  something  else  in  connec- 
tion with  the  exhibit,  the  more  wide-spread  will  be  the  attention  focused  upon 
both  the  exhibit  as  an  event  and  the  subject  matter  of  the  exhibit.  A  method 
of  using  to  the  greatest  extent  the  efforts  of  many  people  is  the  appointment  of 
co-operating  committees  in  as  many  organizations  and  groups  as  possible. 
By  the  appointment  of  such  a  committee  the  society  or  group  has  gone  on 
record  as  interested  in  the  exhibit.  There  is  no  end  to  the  opportunities  for 
forming  co-operative  committees  among  churches,  fraternal  orders,  social 
clubs,  settlements,  hospitals,  schools,  stores,  and  factories.  Special  assign- 
ments to  committees  might  be  carried  out  somewhat  as  follows: 

1.  Requesting  the  co-operation  of  merchants. 

2.  Writing  personal  letters. 

3.  Making  announcements  before  curtains  in  theaters. 

4.  Sending  lantern    slides    advertising  the   exhibit  to  motion-picture 
houses. 

5.  A  parade  of  school  children  on  some  Saturday. 
Arrangements  should  be  made  for  short  talks  on  the  exhibition  at  all  sorts 

of  meetings  and  gatherings.  Such  talks  should  be  brief  and  limited  to  ten 
minutes.  Other  ways  of  advertising  the  exhibit  are:  a  telephone  campaign; 
the  use  of  a  sandwich  man;  automobile  parade,  and  noon  talks  to  workmen  in 
factories. 

Printed  Matter. — For  pure  publicity  purposes  the  following  printed  matter 
might  be  used: 

1.  A  leaflet  explaining  the  purpose  of  the  exhibit. 

2.  A  leaflet  containing  description  of  the  exhibit. 

3.  A  poster  for  store  windows  or  street  cars  to  be  used  before  the  exhibit. 

4.  The  backs  of  transfers  and  department  store  sales  slips. 

5.  The  dodger  or  handbill  announcing  the  exhibit. 

6.  Muslin  or  canvas  banners  for  front  or  rear  of  street  cars  and  automo- 

bile bonnets. 

Special  Days. — A  certain  day  or  a  morning,  afternoon,  or  evening  during 
the  exhibit  may  be  selected  and  announced  as  a  special  day  for  attendance  of 
certain  schools,  women's  clubs,  beneficial  organizations,  etc.  This  is  splendidly 
illustrated  in  the  plan  at  present  being  carried  out  in  the  city  of  Chicago. 
Through  the  committees  reaching  the  territory  outside  the  city  or  town  special 
days  may  be  arranged  for  out-of-town  visitors. 

Press. — The  most  important  method  of  getting  space  in  the  newspapers  is 
to  do  things  which  make  news;  if  this  is  carried  out,  the  press  will  give  the 
exhibition  splendid  advertising.  Therefore,  the  exhibit  management  should 
have  such  an  active  campaign  that  it  necessarily  becomes  a  news  event.  Such 
press  co-operation  should  begin  with  the  first  public  mention  of  the  exhibit. 
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As  the  campaign  progresses  some  thought  should  be  given  to  making  it  possible 
for  every  newspaper  to  have  something  of  an  exclusive  nature.  The  employ- 
ment of  a  "press  agent"  is  not  always  practicable  nor  is  it  necessarily  desirable. 
The  director  in  charge  may  very  well  undertake  this  work.  The  aid  of  the  press 
should  be  sought  throughout  the  territory  that  the  exhibit  is  to  cover,  and  its 
value  for  publicity  and  educational  purposes  is  unquestioned. 

Conclusion 
The  real  test  of  the  results  of  an  exhibit  is  the  amount  of  interest  awakened 
and  the  desire  to  eliminate  tuberculosis  from  the  community.  If  the  exhibit  is 
to  be  judged  successful,  this  interest  and  desire  should  take  form  in  the  perma- 
nent organization  of  an  association  or  the  revitalizing  of  an  existing  organiza- 
tion; for  effective  work  against  tuberculosis,  or  the  establishment  of  some 
necessary  piece  of  tuberculosis  work. 

Seymour  H.  Stone,  Chairman,  Boston,  Mass. 
Wallace  Hatch,  Providence,  R.  I. 

Millard  Knowlton,  M.D.,  Trenton,  N.  J. 

George  D.  Porter,  M.D.,  Toronto,  Ont. 
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REPORT  OF  COMMITTEE  ON  LITERATURE  AND  RED 

CROSS  SEALS  OF  THE  NATIONAL  CONFERENCE 

OF  TUBERCULOSIS  SECRETARIES* 


Your  President  appointed  a  Committee  on  Literature  and  Red  Cross  Seals, 
in  the  hope  that  some  underlying  principles  might  be  discovered  which  would 
be  especially  helpful  to  new  secretaries  just  taking  up  the  work  in  the  fight 
against  tuberculosis,  and  to  organizations  in  small  communities  attempting 
to  do  this  work  with  volunteer  service.  This  Committee  does  not  pose  as 
experts  on  the  psychology  of  advertising — we  believe  our  work  is  a  special 
branch  of  advertising,  but  it  has  tested  the  principles  here  set  forth  with  certain 
publications,  and  believes  that  they  are  sound. 

Nearly  every  organization  in  the  course  of  a  year  attempts  to  put  out  a 
popular  educational  circular  or  pamphlet.  Many  have  occasion  to  get  up  cir- 
culars and  letters  of  appeal,  others  issue  annual  reports.  A  few  print  technical 
reports.  If  these  circulars  or  pamphlets  serve  the  purpose  for  which  they  are 
drafted  and  strike  home,  accomplishing  results,  the  authors  may  well  feel  satis- 
fied. If  they  do  not  arouse  interest  or  strike  home,  not  only  is  the  time  of  the 
one  who  drafted  the  circular  and  those  who  have  worked  upon  it  wasted,  but 
a  golden  opportunity  has  been  lost  which  may  never  come  again.  Whether 
the  publication  be  educational,  technical,  money  raising,  or  an  annual  report, 
the  Committee  believes  that  the  underlying  principles  are  about  the  same. 

As  to  the  mechanical  side,  the  Committee  recommends  that  large  type 
should  be  used  and  well  displayed.  The  reason  that  many  of  the  older  books 
of  fiction  have  lost  in  favor  is  because  they  have  not  been  reprinted  in  larger 
type  and  well  spaced.  Frequent  headings  help  the  reader  to  catch  the  gist  of 
the  pamphlet  and  often  create  a  desire  to  read  further.  Some  use  effectively 
heavy-faced  headings  for  general  topics  and  marginal  headings  for  paragraphs. 
This  enables  the  author  to  make  his  paragraphs  short. 

Pictures  and  illustrations  are  always  of  interest.  Anything  which  puts  a 
human  touch  upon  our  theoretical  knowledge  is  very  helpful.  Pictures,  how- 
ever, should  not  be  too  complex;  as  a  general  rule,  they  should  represent  but 
one  idea.  One  of  the  reasons  why  our  motion  picture  shows  are  so  popular  is 
because  one  idea  is  running  throughout  the  entire  play,  gripping  and  holding 
the  attention  of  the  audience.  The  captions  under  pictures  should  do  more 
than  state  facts — they  should  be  suggestive,  causing  the  reader  to  look  further 
and  seek  the  remedy. 

As  to  literary  style,  the  Committee  recommends  that  the  simplest  language 
be  used.    Where  technical  words  are  required,  they  should  be  explained.     We 
*  Read  before  the  National  Conference  of  Tuberculosis  Secretaries,  May  7,  1914. 
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sometimes  take  for  granted  that  the  general  public  have  acquired  a  great  deal 
of  technical  education,  when  in  reality  they  are  only  beginners.  Sentences 
and  paragraphs  are  often  too  much  involved,  representing  too  many  ideas. 
Some  of  the  best  results  have  been  accomplished  by  focusing  the  entire  letter, 
circular,  or  pamphlet  upon  one  idea,  such  as  more  hospitals,  enforcement  of  the 
spitting  law,  compulsory  registration,  better  housing,  the  need  of  better  milk 
from  tuberculin-tested  cows,  etc.  The  success  of  many  special  organizations 
is  largely  due  to  the  specialization  and  follow-up  work  which  they  have  been 
able  to  give. 

On  having  determined  the  object  of  our  work  and  the  goal  to  be  reached, 
we  should  go  at  it  in  the  most  direct  way,  turning  out  of  our  course  only  for 
such  necessities  as  may  arise.  Energy  is  often  wasted  because  we  have  not 
been  persistent  enough  in  what  we  want.  If  we  believe  our  cause  is  just,  we 
ought  to  be  willing  to  fight  for  it. 

The  Committee  believes  there  should  be  a  ray  of  optimism  in  our  work. 
The  only  reason  for  picturing  sordid  conditions  is  that  they  may  be  changed 
into  something  better.  We  don't  need  so  many  "scare"  headlines  to  frighten 
the  public,  nor  do  we  need  a  lot  of  "don'ts"  to  keep  people  out  of  trouble. 
We  ought  to  be  able  to  see  through  the  grime  and  picture  the  ideal  conditions. 
To  frighten  the  public  into  giving,  merely  because  their  sympathies  have  been 
aroused,  or  to  warn  them  against  tuberculosis  by  a  set  of  "don'ts,"  will  not 
produce  the  lasting  results  which  we  are  seeking.  To  take  the  public  into  our 
confidence  and  have  them  work  with  us  we  believe  will  be  more  effectual,  even 
though  it  takes  more  time.  Co-operation  rather  than  capitulation  to  our  de- 
mands should  be  our  aim. 

The  Committee  has  not  the  time,  nor  would  it  assume  the  boldness,  to  pre- 
pare a  set  of  pamphlets,  literature,  etc.,  to  meet  the  above  conditions.  It 
would  recommend,  however,  that  the  National  Association  appoint  a  Com- 
mittee which  shall  assume  the  responsibility  for  drafting  a  popular  educational 
circular  to  take  the  place  of  the  familiar  "don't  cards,"  which  have  almost 
outworn  their  usefulness.  Furthermore,  the  Committee  would  recommend 
that  the  National  Association  have  a  Committee  to  get  up  a  set  of  rules  and 
instructions  for  nurses,  outlining  the  things  that  nurses  should  look  for  in  the 
home  and  the  changes  which  should  be  brought  about  to  stop  the  spread  of 
disease. 

The  Committee  would  further  suggest  that,  if  possible,  a  standard  pamphlet 
on  disinfection  be  prepared.  There  is  need  of  the  best  information  available. 
The  Committee  suggests  that  the  pamphlet  on  "Open  Air  Sleeping"  might  be 
given  out  to  local  societies  free  of  charge  by  securing  advertisements  from  the 
firms  supplying  sleeping-out  equipment  and  those  dealing  in  health  supplies. 

The  Committee  believes  that  the  preparation  and  distribution  of  scrap- 
books  to  local  societies,  either  by  the  State  societies  or  the  National  Association, 
would  be  of  inestimable  value.  Some  statement,  however,  should  accompany 
each  letter  or  circular  in  the  book  as  to  its  effectiveness.  If  it  should  be  an 
appeal,  a  statement  as  to  what  results  it  accomplished  would  be  helpful. 

In  conclusion,  the  Committee  would  recommend  that  an  attempt  be  made 
to  find  a  crusade  picture  similar  to  "Smiling  Joe"  that  could  be  used  all  over 
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the  country.  The  Committee  believes  that  a  picture  setting  forth  hope  in 
the  midst  of  despair,  with  the  ultimate  goal  to  be  reached,  would  be  useful. 
The  crusaders  against  "infant  mortality"  have  used  several  pictures  on  medals 
setting  forth  their  ideals.  Why  should  not  tuberculosis  societies  do  the  same? 
Respectfully  submitted  by  the  Committee  on  Literature  and  Red  Cross 
Seals. 

Ernest  D.  Easton,  Chairman. 

Frank  H.  Mann. 

Paul  E,  Batzell. 

Dixon  Van  Blarcom. 
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CONSTITUTION  AND  BY-LAWS 


CONSTITUTION 


Article  I. — Name 
The  name  of  this  Society  shall  be  The  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis. 

Article  II. — Objects 
The  objects  of  the  Association  shall  be:   (a)  The  study  of  tuberculosis  in 
all  its  forms  and  relations;    (b)  the  dissemination  of  knowledge  concerning 
the  causes,  treatment,  and  prevention  of  tuberculosis;    (c)   the  encourage- 
ment of  the  prevention  and  scientific  treatment  of  tuberculosis. 

Article  III. — Meetings 
The  meetings  shall  be  held  at  such  times  and  in  such  places  as  may  be 
directed  under  the  By-Laws. 


BY-LAWS 


Article  I. — Membership 

This  Association  shall  consist  of  three  classes  of  members:  (a)  Members; 
(b)  Life  Members;    (c)  Honorary  Members. 

(a)  Those  persons  who  participated  in  the  organization  of  the  Association 
at  the  meeting  in  Philadelphia  on  March  28,  1904,  and  such  persons  as  shall 
from  time  to  time  be  elected  by  the  Board  of  Directors  shall  be  Members  so 
long  as  they  comply  with  the  provisions  of  the  By-Laws.  The  dues  of  Members 
shall  be  Five  Dollars  ($5)  a  year. 

{b)  Members  may  become  Life  Members  upon  the  payment  of  Two  Hun- 
dred Dollars  ($200). 

(c)  Persons  distinguished  for  original  researches  relating  to  tuberculosis, 
or  eminent  as  sanitarians,  or  as  philanthropists  who  have  given  material  aid 
in  the  Study  and  Prevention  of  Tuberculosis  may  be  elected  Honorary  Mem- 
bers. 
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Article  II. — Board  of  Directors 

Section  i.  The  Association  shall,  at  its  first  meeting,  elect  a  board  of  thirty 
directors,  divided  into  five  groups  of  six  each,  to  serve  one,  two,  three,  four, 
and  five  years,  the  duration  of  office  to  be  determined  by  lot;  thereafter,  re- 
tiring directors,  who  have  served  a  full  term  of  five  years,  shall  not  be  eligible 
for  reelection  the  year  of  retirement;  provided,  however,  that  this  restriction 
shall  not  apply  to  the  secretary  or  treasurer. 

The  Board  of  Directors  may  hereafter,  at  the  annual  meeting  or  at  a 
special  meeting  of  the  Association,  be  increased  to  at  least  sixty,  the  addi- 
tional members  to  be  divided  into  groups  in  accordance  with  the  provisions 
of  the  preceding  paragraph  of  this  section  and  subject  to  the  same  restrictions. 
It  is  furthermore  provided  that  at  least  one-third  of  the  total  membership  of 
the  Board  shall  consist  of  laymen.  At  annual  meetings  succeeding  the  in- 
crease of  the  Board  of  Directors  to  a  membership  of  sixty,  twelve  directors 
shall  be  elected  for  terms  of  five  years,  or,  in  case  of  vacancies  in  any  of  the 
groups,  for  such  unexpired  terms. 

Section  2.  The  Board  of  Directors  shall  make  its  own  rules;  the  govern- 
ment of  the  Association,  the  planning  of  work,  the  arrangement  for  meetings 
and  congresses,  and  all  other  matters  appertaining  to  legislation  and  direction 
shall  be  in  its  hands;  committees  shall  have  the  power  to  execute  only  what  is 
directed  by  the  Board. 

Article  III. — Election  of  Officers 
The  Board  of  Directors  shall  annually  elect  from  its  own  number  a  Presi- 
dent, two  Vice-Presidents,  a  Secretary,  and  a  Treasurer,  who  shall  be  the 
officers  of  the  Association  as  well  as  of  the  Board. 

Article  IV. — Committees 

Section  i.  The  Board  of  Directors  shall  appoint  an  Executive  Committee 
of  seven  directors,  of  which  the  President  and  the  Secretary  shall  be  members 
ex  officio,  to  which  shall  be  entrusted  all  the  executive  work  of  the  Association. 

Section  2.  The  Board  of  Directors  is  empowered  to  appoint  representatives 
on  the  International  Committee  on  Tuberculosis;  it  shall  also  from  time  to 
time  appoint  such  committees  as  may  be  necessary  for  scientific  and  educa- 
tional work,  and  for  the  holding  of  meetings  and  congresses. 

Article  V. — Quorum 
Seven  Directors  shall  constitute  a  quorum  of  the  Board  of  Directors. 

Article  VI. — Meetings 
There  shall  be  at  least  one  stated  annual  meeting  of  the  Association  at  a 
time  and  place  to  be  fixed  by  the  Board  of  Directors.  Other  meetings  of  the 
Association  may  be  called  by  the  Board  at  such  times  as  it  shall  deem  proper. 
The  Executive  Committee  shall  hold  stated  and  other  meetings  as  may  be 
directed  by  the  rules  of  the  Board  of  Directors. 
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Article  VII.— Moneys 

The  moneys  received  from  membership  dues  and  from  all  other  sources 
shall  be  used  for  def raving  the  expenses  of  the  Association,  and  for  furthering 
its  objects  under  the  direction  of  the  Board  of  Directors. 

Article  VIII. — Amendment  of  Constitution 
Propositions  to  amend  the  Constitution  may  be  presented  in  writing  at 
any  meeting  of  the  Board  of  Directors  or  of  the  Association;  they  shall  be 
then  referred  to  the  Board  of  Directors  for  consideration  and  report.  The 
Board  of  Directors  shall  report  all  propositions  for  amendment,  whether 
submitted  to  it  originally  or  by  reference,  at  the  meeting  of  the  Association 
next  following,  when  action  may  be  taken;  promded,  however,  that  no  propo- 
sition for  amendment  shall  be  voted  upon  within  thirty  days  after  its  presen- 
tation, or  without  at  least  twenty  days'  notice  of  the  meeting  at  which  it  is 
to  come  up  for  consideration,  which  notice  shall  set  forth  the  proposed  amend- 
ment in  full.  An  affirmative  vote  of  two-thirds  the  members  present  shall  be 
required  for  adoption. 

Article  IX. — Amendment  of  By-Laws 
By-Laws  may  be  amended  in  the  same  manner  as  the  Constitution  or  by 
a  two-thirds  vote  of  the  members  present  at  a  meeting  of  the  Board  of  Di- 
rectors, provided  that  in  the  latter  case  the  proposition  to  amend  has  been 
presented  in  writing  at  a  previous  meeting  of  the  Association,  or  of  the  Board 
of  Directors,  and  that  subsequently  to  such  presentation  twenty  days'  notice 
in  writing  has  been  given  of  the  proposed  amendment  in  the  call  for  the  meet- 
ing. 

Article  X. — Advisory  Council 

The  Advisory  Council  of  The  National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis  shall  consist  of: 

First.  Directors  of  the  Association. 

Second.  Officers  or  representatives  appointed  by  various  recognized  State 
associations  for  the  prevention  of  tuberculosis,  such  representatives  being 
required  to  qualify  as  members  of  the  National  Association,  the  number  in  any 
case  not  to  exceed  five. 

Third.  Officers  or  representatives  of  various  recognized  local  or  municipal 
associations  for  the  prevention  of  tuberculosis,  such  representatives  being  re- 
quired to  qualify  as  members  of  the  National  Association,  the  number  in  any 
case  not  to  exceed  three. 

Fourth.  A  member  of  the  medical  staff  of  every  public  hospital  or  sana- 
torium for  the  exclusive  care  of  tuberculous  patients,  such  member  to  be  des- 
ignated by  the  board  of  trustees  or  other  authorities  of  the  hospital  or  sana- 
torium, such  representative  being  required  to  qualify  as  a  member  of  the 
National  Association. 

Fifth.  A  representative  from  the  board  of  trustees  or  other  executive 
authorities  of  approved  hospitals  or  sanatoria  for  the  exclusive  care  of  tuber- 
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culous  patients,  such  representative  being  required  to  qualify  as  a  member  of 
the  National  Association. 

Sixth.  Representatives  of  recognized,  incorporated  charitable  societies 
or  associations,  such  representatives  being  required  to  qualify  as  members  of 
the  National  Association,  the  number  in  any  case  not  to  exceed  three. 

Seventh.  The  president  or  medical  officer  of  the  Health  Department  of 
any  State  or  any  city  with  a  population  of  more  than  twenty  thousand  may 
become  ex  officio  a  member  of  the  Advisory  Council  during  his  term  of  office. 

The  Advisory  Council  shall  meet  at  the  time  of  the  annual  meeting  of  the 
Association,  and  at  such  other  times  as  it  may  be  called  together  by  the  Di- 
rectors or  the  President  of  the  National  Association.  During  the  meetings  of 
the  National  Association  the  Advisory  Council  shall  have  regular  stated  meet- 
ings at  which  members  of  the  Council  may  bring  up  for  discussion,  or  may  pre- 
sent papers,  which  have  been  approved,  bearing  on-  the  administrative  con- 
trol of  tuberculosis,  the  management  of  hospitals  and  sanatoria,  may  make 
recommendations  to  the  Board  of  Directors  with  regard  to  the  conduct  of  the 
National  Association,  and  other  related  subjects. 
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